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INTRODUCTION 
The world goat population has been estimated to be 377 
millions (FAO Production Yearbook, 1967, cited by French, 
1970). By using the data available from the above source, 
French (1970) calculated that the overall ratio of the goat 
to the sheep and cattle was 2.7:1 and 2.8:1, respectively. 
Goats are multipurpose animals, producing meat, milk, 
skins and hair. Their primary function is meat production, 
although in temperate countries milk production has become 
of greater importance; skins are a valuable by-product, 
especially in those countries with a large population of 
goats (Devendra and Burns, 1970). 
Lindahl (1968) emphasized the role of the dairy goat 
in the world food supply at the 64th Annual Meeting of the 
American Dairy Goat Association at Bethesda, Maryland; he 
also indicated that the unique role of the dairy goat is the 
ability of the species to exist and produce where other milk 
producing animals cannot. 
In seme countries, for example Ghana, there is a pref­
erence for goat meat (Jollans, 1959, cited by Skinner, 1972) 
and recently 48,000 feral goats have been slaughtered in New 
Zealand for export to Ghana, Cyprus, Fiji, the West Indies 
and Italy (Kirton, 1969, cited by Skinner, 1972). 
The grazing behavior of goats, i.e., browsing and their 
habit of stripping bark, can be utilized to control bush and 
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shrub growth/ therefore, can be used in combination with 
cattle in the bushveld. However, one should consider the 
correct stocking rate to prevent overgrazing. Experiments 
in South West Africa have shown that low growing bushes and 
shrubs which are not normally eaten by cattle, are utilized 
by goats. They devour the lower branches and as a result 
grass grows right up to the trunks of trees where cattle 
then are able to reach it (Skinner, 1972). 
The increased importance of the goat in the world food 
supply was expressed in the Second International conference 
on Goat Breeding in Tours, France (July 17-19, 1971). Twenty-
five countries and 200 persons participated in this confer­
ence and a total of 41 papers were presented under three 
themes: economy of production, nutrition and selection. A 
significant feature of this conference, unlike the London 
meeting in 1964, was the active participation of delegates 
from several countries in the tropics, A standing committee 
was formed from South East Asia, India, Middle East, Israel, 
Europe, North and South America in order to ensure that the 
future conferences of this nature will be held and therefore 
promote the value of the goat (Commonwealth Agricultural 
Bureaux, 1971). 
There has been increasing interest in the goat as a re­
search animal and various workers pointed out several ad­
vantages of this species. They are inexpensive and 
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tolerate wide variation of terserature. Therefore their 
housing needs not be elaborate, except where tonperature 
control is critical in the project under study. They are 
content to live in almost any surroundings, are easily 
handled and relatively inexcitable. Their larger size makes 
it easier to perform intricate surgical operations than is 
possible in the guinea pig, mouse and rat (Magilton and 
Getty, 1969). Becket et al. (1971) utilized the goat in 
their investigation on the physiology of the external gen­
italia (penis). 
Because of increasing value of the goat the 
present study on the morphology of lymph drainage of the 
head, neck and thoracic limb, and the thorax, was felt neces­
sary. The importance of the basic knowledge of the lymphatic 
system has been long recognized by scientists as well as by 
Federal Meat Inspection. Thus, in Circular 866 of the 
U.S.D.A. it is noted that "person engaged in meat inspection 
should have a thorough knowledge of the lymphatic system of 
animals, the flesh of which is used for food" (United States 
Department of Agriculture# 1951, cited by Saar and Getty, 
1961-1962). The basic knowledge of the lymphatic system 
of the goat is undoubtedly important with regard to 
physiological, pathological and clinical purposes as well 
as milk and meat hygiene. 
Very little information to date is available in the 
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literature^ regarding a con^rehensive macroscopical study 
of the lymphatic system of the goat (Schrauder, 1934, 1949; 
Iwanoff/ 1947-1948; Karbe, 1965; Nickel and Wissdorf, 1966; 
and Ozguden, 1967). Baum (1912) described in detail the 
lymphatic system of the ox ("Das Lymphgef ass system des 
Rindes") which becomes the source of various existing text­
books in the related fields (Martin, 1919; von Ostertag, 
1932; Ellenberger and Baum, 1943; Sisson, 1938; and Sisson 
and Grossman, 1953). 
Grau (1933, 1934) studied the lymphatic system of the 
sheep to investigate the species differences amongst domes­
tic ruminants. He determined some differences while working 
on the lymphatic system of the skin and muscles of the tho­
racic limb. Ozguden (1967), however, did not observe worth­
while differences between the Angora goat and Karaman sheep. 
Regional description of the lymphatic system has been 
adequately described by Montant and Bourdelle (1917) and 
Habel (1970) in the ruminants, McLeod (1958) and Dyce and 
Wensing (1971) in the ox and May (1970) in the sheep. 
With respect to the nomenclature the General Assembly 
of the World Association of Veterinary Anatomists (1967) 
adopted terms, published as the Nomina Anatomica Veterinaria 
Medlars and Medline Services, computer assisted 
literature searches of the National Library of Medicine, 
were incorporated in the bibliographic search. 
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(1968) and further amended in the World Veterinary Anatomists 
Congress in Mexico City (1971)/ have been used, whenever 
possible. "The terms pertaining to the lynçihatic system of 
the region under study have been translated into their 
English equivalent, if available, otherwise the Latin form 
has been retained. 
It is hoped that the present study will contribute to 
better understanding of newer nomenclature, and will be 
helpful for better morphological knowledge of the lymphatic 
system of the domestic ruminants, in this instance, the 
increasingly important species—the goat. 
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REVIEW OF LITERATURE 
Very little information concerning the macroscopical 
studies of the lynçïhatic systan of the goat was available 
in the existing literature (Iwanoff, 1947-1948; Ozgiiden, 
1967). Therefore, a comprehensive review of the literature 
on the lymphatic system of other domestic ruminants (ox and 
sheep) was attempted in making a comparative study on the 
basis of present investigation, thus bringing out the species 
differences, if any, between domestic ruminants. 
The first systematic study amongst domestic ruminants 
could be found in Baum's (1912) classical work "Das 
Lymphgef as s sy s tem des Rindes". This standard work has partly 
or completely been incorporated in the textbooks by many 
authors (Martin, 1919; von Ostertag, 1932, 1934; Sisson, 
1938; Grau, 1943; and Sisson and Grossman, 1953). 
Grau (1933, 1934) studied the lyn^hatic system of the 
skin and muscles of the thoracic limb, respectively, in the 
sheep to determine the species differences amongst domestic 
ruminants. He was able to demonstrate that differences of 
the lymphatic system between the sheep and ox did exist, 
though Ozgiiden (1967) could not establish worthwhile dif­
ferences between the native Angora goat and Karaman sheep. 
Iv/anoff (1947-1948) studied the anatomy and topography 
of the lymph nodes and large lymph vessels in five goats. 
He stated that some lymph nodes, usually present in the ox 
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(Bauni/ 1912) / were absent in the goat. 
It should be stressed that early studies on the lym­
phatic system (Baum# 1912; Postma, 1928? Grau, 1933, 1934; 
Iwanoff/ 1947-1948; Ozguden, 1967) were conducted in non­
living animals. Most (1927) suggested the necessity of fur­
ther research on the lymph flow in living animals. Postma 
(1928) hypothesized that differences of lymph flow must exist 
between the dead and living animal. This has been demon­
strated by Egehjzfj (1934a, b, c) and Sandberg (1934) in their 
studies to reevaluate Baum's (1912) classical results on the 
lymph flow in the ox, 
Saar and Getty (1962-1963, 1964a, b, c) investigated 
the lymphatic systan in living (anesthetized) pig to reevalu­
ate the results of previous workers. 
It appeared that the terminologies of the various 
lymph nodes of the specific regions under investigation used 
by various authors were different. Therefore, a review of 
same has been presented in Tables 1 through 3, and a compari­
son has been attempted with the newly adopted terms of the 
Nomina Anatomica Veterinaria (1968). 
No attempt has been made to update the nomenclature 
of the lymph nodes in this section, and the original terms 
used by respective authors have been retained. Pertaining 
to the other structures of the body the equivalent terms ex­
isting in the current literature were put in parentheses 
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after their originals. 
The following abbreviations were used throughout the 
literature review: 
Lgl. = lymphoglandula or lymphoglandulae; 
Igl. = lymph or lymphatic gland; 
Igls. = lymph or lymphatic glands; 
Ln. or In. = lumphonodus or lymph node; 
Lnn. or Inn. = lynpihonodi or lyn^h nodes; 
N. 1. = nodulus lymphaticus; 
Nn. 11. = noduli lymphatici; 
Lc. = lynphocentrum. 
The terms afferent and efferent vessels were frequently 
substituted by their equivalent afferent(s) and efferent(s), 
respectively. 
The Lymph Nodes and Lymph Vessels 
of the Head of the Ox 
The terminology of the lymph nodes of the head as used 
by various research workers has been given in Table 1 and 
has been arranged in chronological order. 
The lymph nodes of the head 
According to Baum (1912), the lymph nodes of the head 
consisted of tx'ie Lai, parotides, Lcrl. mandibular is.- Lglr 
retropharyngeae/ Lgl. pterygoidea and Lgl. hyoideae. 
Table 1. Terminology applied to the lymph nodes of the head 
region of domestic ruminants 
Groiq) Chauveau and Arloing, 
1891 (ruminants) 
Baum, 1912 (ox) 
1 
2 
4 
5 
Submaxillary or subglos-
sal glands 
Pharyngeal or guttural 
glands 
Lgl. parotidea 
Lgl. mandibularis 
Lgl. retropharyngeae 
Lgl. retropharyngea 
medialis 
Lgl. retropharyngea 
lateralis 
Lgl. pterygoidea 
Lgl. hyoideae 
Lgl. hyoidea oralis 
Lgl. hyoidea aboralis 
Martin, 1919 (ruminants) Leighton, 1927 (ox) 
1 Lgl. parotidea 
2 Lgl. mandibularis 
3 Lgl. retropharyngeae 
Lgl. retropharyngea 
medialis 
Lgl. retropharyngea 
lateralis 
Other lgl. lying close 
to the parotid salivary 
glands 
Submaxillary lgl. 
Upper cervical lgl. 
Included retropharyn­
geal lgl. 
4 
5 
10 
Godbille/ 1915 (ox, sheep) Montant and Bourdelle, 1917 
(ruminants) 
1 Parotid Igl. 
2 Maxillary or sub-glossal 
Igl. 
3 Retropharyngeal or sub-
sphenoidal or hyoid 
Igl. 
Ganglion parotidien 
Ganglions maxillaires 
or sous-glossiens 
Ganglions pharyngiens 
von Ostertag, 1932 (ox) Sisson, 1938; Sisson and 
Grossman, 1953 (ox, sheep) 
1 Ln. parotideus Parotid Igl. 
2 Ln. mandibularis 
3 Lnn. retropharyngei 
Ln. retropharyngeus 
medialis 
Ln. retropharyngeus 
lateralis 
4 Ln. pterygoideus 
5 Lnn. hyoidei 
Mandibular Igls. 
Suprapharyngeal or retro­
pharyngeal Igls. 
Atlantal Igl. 
Parapharyngeal Igl. 
Pterygoid Igl. 
Hyoid Igl. 
Anterior hyoid Igl. 
Posterior hyoid Igl. 
Table 1 (Continued) 
Group Grau, 1943 (ruminants) Edelmahn et , 1943 (ox) 
1 Ln. parotidicus Parotid Igl. 
Submaxillary Igl. 
Superior or retropharyn-
2 Ln. mandibularis 
3 
geai Igl. 
Ln. pharyngicus medialis 
. Ln. pharyngicus lateralis 
4 Ln. pterygoideus 
5 Lnn. hyoidei — 
Ln. hyoideus oralis 
Ln. hyoideus aboralis 
Somers, 1951 (ox, pigs, von Ostertag and Schonberg, 
sheep) 1955 (ox) 
1 Parotid Igl. 
2 Mandibular Igl. 
3 — 
Ln. parotidicus 
Iin. mandibularis 
Lnn. retropharyngici 
Ln, retropharyngicus 
medialis 
Suprapharyngeal Igl 
Atlantal Igl. Ln. retropharyngicus 
lateralis 
4 
5 
12 
Webb/ 1944 (domestic ani- Iwanoff/ 1947-1948 (goat) 
mais) 
1 Parotid In, 
2 Mandibular In, 
3 Retropharyngeal Inn. 
Medial group 
Lateral group 
4 Pterygoid In, 
5 Hyoid Inn, 
Oral 
Aboral 
Ln, parotidicus 
Ln, mandibularis 
Lnn, retropharyngici 
Lnn, retropharyngici 
mediales 
Lnn, retropharyngici 
laterales 
Dobberstein and Hoffmann, 
1964 (ox) 
Schwarze and Schroder, 1964 
(ruminants) 
1 Nn, 11, parotidiei 
2 Nn. 11, mandibulares 
3 Nh, 11. retrophar^gei 
Nh, 11, retropharyngei 
mediales 
Nh.11, retropharyngei 
laterales 
Lnn. parotidiei 
Lnn. mandibulares 
Lnn. retropharyngici 
Lnn. retropharyngici 
mediales 
Lnn. retropharyngici 
laterales 
4 
5 
Table 1 (Continued) 
Group Thornton, 1968 (ox) Nomina Anatcanica Veteri­
narian 1968 (ruminants) 
Parotid Inn. 
2 Submaxillary Inn. 
Lnn. parotidea 
Lnn. mandibulares 
Retropharyngeal lnn. 
Internal retropharyn­
geal lnn. 
Lateral retropharyn­
geal lnn. 
Lnn. retropharyngei 
mediales 
Lnn. retropharyngei 
laterales 
4 
5 
Ln. pterygoidfeus 
Ln. hyoideus rostralis 
Ln. hyoideus caudalis 
14 
May/ 1970 (sheep) 
Ln. parotideus 
Lnn. mandibulares 
Lnn. retropharyngei 
medlales 
Lnn. retropharyngei 
laterales 
Koch, 1970 (ox, sheep) 
1 Ln. parotidicum 
2 Ln. mandibularis 
Ln. retropharyngi eus 
medialis 
Ln. retropharyngieus 
lateralis 
4 
15 
The LQI» parotidea (Baiun, 1912), one on each side of 
the head, measuring 6.0-9.0 on long, 1.0-3.0 an wide, and 
0.75-1.0 an thick, was situated close and ventral to the 
ten^ronandibular joint, so that approximately one half of 
the node was still covered by the parotid gland. The other 
half, however, extended cranially and was located sub-
cutaneously on the mandibular border and the masseter muscle, 
being directly covered by the skin, superficial fascia and 
some fat. Medially, it was related to the large vessels 
(viz. the external carotid artery and maxillary vein), and 
the nerves (viz. dorsal buccal branch of the facial nerve 
and the superficial temporal nerve). The Lgl. mandibularis, 
measuring 3.0-4.5 an long, 2.0-3.0 cm wide, and 1.0-1.75 an 
thick, was situated approximately between the incisura 
vasorum facialium and the angle of the mandible. The second 
and smaller node, if present, was located caudal or dorso-
medial to the larger one. Dorsally the node was related to 
the facial artery and vein, the ventral buccal branch of 
the facial nerve and the parotid duct. The Lgl. retro-
pharvnaeae, which consisted of the Lgl. retropharynqea 
medialis and lateralis, were generally located on the dorsal 
wall of the pharynx between the latter on one side and the 
base of the skull and the flexor muscles of the head on the 
other. The Lgl. retropharynqea medialis, usually a large 
node, measuring 3.0-6.0 an long, 2.5-4.0 an wide, and 1.5-2.0 
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cm thick/ was situated medial to the stylohyoid on the 
pharyngeal musculature/ between the latter and the flexors 
of the head; its location was variable. In scxne cases it 
extended caudally beyond the stylohyoid resting on the medial 
face of the digastricus muscle; in other cases it extended 
cranially and reached the levator veli palatini muscle and 
yet/ partly, it was situated medial to the pterygoideus 
muscle. Usually one (sometimes two) small node was present. 
The Lql. retropharvnqea lateralis, embedded in fat, measur­
ing 4.0-5.0 cm long, 2.0-3.5 an wide, and 0.75-1.25 cm thick, 
was located medial to the caudoventral border of the man­
dibular gland, being covered partially or completely by same. 
At the same time, the node was, partly or completely, located 
caudoventral to the origin of the digastricus muscle, ventro­
medial to the free border of the atlas and directly dorsal 
to the common carotid artery. In about one half of the 
cases Baum (1912) found, in addition to the large node, 
1-3 smaller lymph nodes, thereby constituting the Lql. 
retrophairynqeae later ales. The smaller nodes were located 
either caudal or ventral or cranial to the large node or 
slightly farther from the latter. The Lql. pteryqoidea 
was situated on the ventral face of the origin 
of the pterygoideus muscle, caudomedial to the 
maxillary tuber and rostral to the cranial border of the 
ramus of the mandible. The node was present in most cases 
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(out of 19 specimens Baum found 11 times on both sides of 
the head, 3 times on either the left or the right side, and 
5 times it was absent). The Lql. hvoideae consisted of the 
Lql. hvoidea oralis and the Lql. hvoidea aboralis. The 
former was located on the lateral face of the thyrohyoid 
bone, at the insertion of the stylomastoideus muscle, while 
the latter was situated between the lateral face of the 
angle of the stylohyoid bone and the occipitohyoideus 
muscle. The Lql. hvoideae were inconstant nodes, 
the Lql. hvoidea oralis being found in 6 out of 28 
specimens, while the Lql. hvoidea aboralis occurred in 4 
cases out of 20, and in one instance found on both sides 
of the head, twice only on the left, and once there were 
two nodes. 
Godbille (1915) recognized only three lymphatic glands 
on each side of the head. The first was the parotid, situ­
ated immediately under the parotid gland and against the 
caudal face of the condyle and the synovial capsule of the 
temporomandibular joint. The second was the maxillarv or 
sub-glossal gland, situated inside the border of the mandible, 
caudal to the masseteric groove, where the facial vein and 
artery were lodged. The third was the retropharyngeal gland, 
lying within the dorsal part of the stylohyoid under the 
longus capitis muscle. This gland was also named the 
subsphenoidal or hvoid gland. According to Godbille, there 
18 
was also a second smaller pharyngeal gland, situated 
cranial to the preceding larger gland. 
According to Montant and Bourdelle (1917), the ganglion 
parotidien was well developed in the ruminants, especially 
in the sheep and goat. It was kidney-shaped, flattened, and 
was situated below the tanporomandibular joint between the 
masseter and the parotid gland. Its cranial border became 
thinner, slightly projecting cranial to the latter, and 
covered the emergence of the transverse facial vessels and 
nerve. The ganglions maxillaires or soux-glossiens were 
located more caudal than in the horse; they lay between the 
sternomandibularis muscle and the facial vein, on a level of 
the caudal border of the mandible outside the mandibular 
gland. They consisted of one to two considerably large 
grey nodes and one to two hemal lymph nodes. The ganglions 
pharyngiens, rather large voluminous lymph nodes, were 
caudal face of the pharynx, and consisted of two to three 
grey nodules. They were continued by a chain of variable 
number of hemal lymph nodes. 
in his textbook, Martin (1919) referred to the de­
scription of the lynçîh nodes of the head to Baum's mono­
graph (1912) on the lymphatic system of the ox. According 
to Leighton (1927), in the head of the ox there were the 
submaxillary lymphatic glands, and other lymphatic glands, 
situated close to the parotid gland, being partly in 
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relationship to the lobules of that gland, behind the 
articulation of the jaw. The retrophairynaeal glands, ac­
cording to Leighton, were included into the upper cervical 
lymphatic glands. 
von Ostertag (1932, 1934) and Grau (1943) described the 
lynç>h nodes of the head of the ox concordant with Baum (1912), 
except that von Ostertag used the term Ln. (Lymphonodulus) 
and Lnn. (Lymphonoduli), and Grau the term Ln. (Lyn^honodus) 
and Lnn. (Lymphonodi). 
Sisson (1938) and Sisson and Grossman (1953) listed 
seven lymph glands in the head of the ox. These were: 
parotid/ mandibular, suprapharyngeal, parapharyngeal, 
atlantal, pterygoid and hyoid lymph glands. According to 
these authors the parotid Igl. was located on the caudal 
part of the masseter muscle and was partly covered by the 
dorsal part of the parotid gland. In exceptional cases it 
was completely covered by the parotid gland. It was deeply 
related to the maxillary and superficial tanporal vessels 
and the superficial temporal nerve. In some cases there 
were two smaller glands instead. The mandibular Iqls. were 
usually two in number, one on each side of the head. Each 
gland was situated between the sternomandibularis muscle 
and the ventral part of the mandibular gland, and usually 
related dorsally to the facial vein. The suprapharyngeal 
Iqls., usually one on each side of the head, were located 
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medial to the stylohyoid bone, and between the pharynx and 
the longus capitis muscle. In some cases an additional 
gland was present. The small parapharyngeal lal. was situ­
ated on the lateral wall of the pharynx# under cover of the 
mandibular gland or at its caudal border. It was ventral 
to the common carotid artery and the atlantal gland. The 
atlantal lal. was situated ventral to the wing of the atlas, 
on the cleidomastoideus tendon, and partly under cover of 
the mandibular gland. It was related ventrally to the com­
mon carotid artery. One or more small lymph glands might 
occur near the large constant one, and small hemal lymph 
nodes were commonly present here. The description of the 
Pterygoid and hvoid Igls. was concordant to that of Baum 
(1912). 
According to Edelmann et al. (1943), the parotid Igl. 
was situated on the medial face of the parotid gland, and 
in the ox a special large gland, which extended over the 
maxillary border of the parotid gland and partly lying on 
the masseter muscle. The submaxillary Igls. were situated 
superficially in the mandibular space at the angle of the 
mandible; sometimes there were two small nodes. The 
retropharyngeal Igls. were located at the base of the 
cranium, in the dorsal part of the pharyngeal cavity, 
forming two large bodies. Also Edelmann et called 
these glands the superior cervical Igls. 
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Webb (1944) stated that the parotid In. was situated 
ventral to the temporomandibular joint on the border of the 
mandible, covered partly or wholly by the parotid gland. 
The mandibular In., also commonly known as maxillary, was 
found beneath the cutaneus faciei muscle close to the 
ventral border and angle of the mandible. The retro­
pharyngeal Inn., according to Webb, consisted of medial and 
lateral groups. The medial retropharyngeal In. was found 
in the loose fascia above the pharynx, medial to the 
stylohyoid bone; the lateral retropharyngeal In. was situ­
ated in the vicinity of the atlantal fossa, where it was 
partly or wholly covered by the parotid gland. In the ox 
the number of the nodes in the individual groups was reduced 
to one, two or three, one of them was usually by far 
the largest. All nodes were represented with possible addi­
tion of three small lymph nodes, the oral hvoid, aboral 
hvoid and pterygoid. The location of these nodes was in 
great part concordant with Baum (1912). Webb reported further 
that the parotid and lateral retropharyngeal Inn. were 
large. 
According to Somers (1951), the term "Cervical lyn^)h 
glands" as used by the Federal Meat Inspection Service in­
cluded the parotid, mandibular, suprapharyngeal, para­
pharyngeal and atlantal lymph glands. The parotid Igl., 
according to Somers, was situated on the caudal border of 
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the masseter muscle. It was partly embedded in the 
parotid gland, lying about 2.5 cm cranial and ventral to 
the external acoustic meatus. The mandibular Igls. were 
located in the ventral portion of the mandibular space, 
betweien the medial surface of the mandible and the 
mandibular gland, about 5.0 cm cranial to the point where 
the ventral border of the mandible curved dorsally and 
above the cranial attachment of the sternomandibularis 
muscle. Occasionally two glands were found lying very 
close to each other. The suprapharynqeal Igls. were 
situated at the base of the cranium just dorsal to the 
pharynx, lying close together on each side of the median 
line between the comu of the hyoid. The atlantal Igls. 
were located ventral to the wing of the atlas and partly 
under cover of the mandibular gland. They were related 
ventrally to the common carotid artery. Small hemal lymph 
nodes were observed in the vicinity. 
Dobberstein and Hoffmann (1964) divided the lyinph 
nodes of the head into superficial and deep groups. The 
former consisted of the 11. parotidei and 11. 
mandibulares, while the latter comprised the 11. 
retropharynqei. The 11. parotidei were situated close 
and ventral to the torçxjromandibular joint beneath the cranial 
border of the parotid gland, being partly embedded in the 
latter. The Nn. 11. mandibulares were located at the caudal 
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part of the mandibular space between the skin and the 
mylohyoideus muscle. The îta. 12. retropharvnaei were 
situated on the dorsal aspect of the pharynx. 
According to Brandlv et al. (1966), the parotid Inn, were 
situated at the dorsorostral border of the parotid gland, 
being partly embedded in the gland and partly lying on the 
masseter muscle about 2.5 an cranial and ventral to the 
external acoustic meatus. The mandibular Inn, were located 
superficially in the ventral portion of the mandibular 
space, between the medial face of the mandible and the 
mandibular gland,about 5.0 an rostral to the point where 
the ventral border of the mandible curved abruptly dorsally 
and above the cranial attachment of the sternomandibularis 
muscle. Occasionally two nodes were observed lying very 
close to each other. The suprapharvngeal Inn, were located 
at the base of the cranium just dorsal to the pharynx, lying 
close together on each side of the median line, between the 
cornu of the hyoid bone. These nodes averaged 5,0 an in 
length. 
Stokoe (1967) stated that the parotid lois, were situ­
ated on the caudal part of the masseter muscle, partly 
covered by the parotid gland. The mandibular lois., one on 
either side, were located between the sternomandibularis 
muscle and the ventral part of the mandibular gland. The 
two suprapharvngeal Igls. were situated medial to the 
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stylohyoid hone and the longus capitis muscle. The para­
pharyngeal lois, were situated on the lateral wall of the 
pharynx under cover of the mandibular gland. The pterygoid 
Igl., present in most cases, was situated on the dorsolateral 
face of the pterygoideus muscle. Stokoe did not describe 
the hvoid Igls. 
According to Thornton (1968), the parotid Inn., one on 
each side of the head, were located on the edge of the 
masseter muscle and covered by the parotid gland. They 
were flat nôdes, 7.5 an long by 2.5 an wide. The submaxil­
lary Inn, were situated just inside the angle of the 
mandible and embedded in fat. The retropharyngeal Inn. 
were divided into two groups: (a) internal retropharyngeal 
Inn., two to four in number, situated between the cornu of 
the hyoid bone; (b) lateral retropharyngeal Inn, situated 
beneath the wing of the atlas and, therefore, usually lo­
cated on the neck end of the dressed carcase. 
The parotid In., according to Habel (1970), was situ­
ated on the cranial border of the parotid gland and the 
masseter, ventral to the ten^xjromandibular joint. The 
mandibular In. was situated on the ventral surface of the 
facial vein, ventral to the angle of the mandible, covered 
by the sternomandibularis muscle. The medial retropharyngeal 
Inn., embedded in fat, were situated between the caudal wall 
of the pharynx and the longus capitis muscle. The exact 
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location of the lateral retropharyngeal Inn, was not de­
scribed, though, relation to the mandibular gland arid the 
accessory nerve was presented. 
Koch (1970) classified the lyrrç>h nodes of the head 
into: (a) nodes of clinical importance (palpable in pa­
tients) to which belonged the Ln. parotidicus and the Ln. 
mandibularis 7 (b) nodes important to meat inspection which 
included the Ln, retropharvnqieus medialis and Ln. retro-
pharvnqicus lateralis. Both lymph nodes were oval to 
rounded in shape. 
The lymph vessels of the head 
According to Baum (1912), the Lql. parotidea received 
afferent vessels from the skin of the head, except the nose 
tip and lips, the conchae and nasal septum (in part), the 
external nose, upper and lower lip, including the chin and 
dental pad, the gum of the lateral side of the third pre­
molar, the tanporomandibular joint and parotid gland, the 
mandible, incisive, nasal, frontal and malar bones, the 
external ear and muscles of the ear, the palpebrae, the 
caruncula lacrimalis, the muscles of the eye ball and the 
lacrimal gland. The efferent vessels, 8-12 in number, 
passed to the Lgl. retropharyngeal lateralis through dif­
ferent ways. The largest part of these vessels passed on 
the medial face of the stylohyoid bone, and then either on 
the lateral or medial face of the digastricus muscle. A 
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second part of the vessels passed on the lateral side of 
the occipitohyoideus muscle, and a third part passed on 
its medial side. A direct connection of the Lgl. parotidea 
and the Lgl. mandibularis was not observed by Baimi, though 
occasionally vessels from the Lgl. parotidea joined those 
from the Lgl. mandibularis to terminate in the Lgl. 
retropharyngea lateralis. The Lgl. mandibularis received 
its afferent vessels from the skin of the head in small 
part, especially from the masseter, neck and nose regions, 
the greater part of the muscles of the head, the sterno-
mandibularis muscle, the lower and upper lip, including the 
chin and dental pad, the gum of the maxillary teeth, the 
mental and lateral side of the incisors and the mandible, 
the premaxilla, and the nasal bones, the parotid and 
mandibular glands, the tip of the tongue, the hyoid muscles 
in part and the efferents of the Lgl. pterygoidea. The 
efferent vessels of the Lgl. mandibularis, 2-4 in number, 
passed to the Lgl. retropharyngea lateralis, on the lateral 
surface of the mandibular gland, one part to its cranial, 
another part to its caudoventral border. If two Lgl. 
mandibulares were present, they were then connected with 
each other by efferent vessels. Sometimes two ef­
ferents were present, originating from both lymph 
nodes. One of these vessels terminated in the Lgl. 
mandibularis, while the other passed directly to the Lgl. 
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retropharyngea lateralis or joined the efferent vessel of 
the Lgl. mandibularis. The afferent vessels of the Lql. 
retropharyngea medialis came from the entire tongue, a part 
of the hyoid muscles and hyoid bone, the mucosa of the 
interalveolar space and the gum of the upper and lower 
molars and the lingual side of the lower incisors, the 
mucosa of the free part of the floor of the mouth, the hard 
and soft palate, including the region of the tonsils, 
larynx, esophagus, mandible, sublingual and mandibular 
glands, the caudal half of the nasal cavity, nasal septum 
and conchae, the mucosa of the maxillary and palatine 
sinuses, the longus capitis muscle and efferents of the 
Lgl. hyoidea oralis. The efferents of the Lgl. retro­
pharyngea medialis, 4-8 in number, passed to the Lgl. 
retropharyngea lateralis. In cases where the latter 
consisted of several nodes, the efferents generally 
opened into the largest node. In exceptional cases, how­
ever, the efferent vessels opened into each node. The .Lgl. 
retropharyngea lateralis received its afferents from the 
entire tongue, a part of the hyoid muscles, sublingual, 
parotid and mandibular glands, the cervical part of the 
thymus, the mucosa of the interalveolar space of the 
mandible, in some cases fran the hard and soft palate, the 
upper and lower lips, the mucosa of the cheek and mandible, 
the external ear and ear muscles. Further, the Lgl. 
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retropharyngea lateralis received afferent vessels from the 
muscles of the neck, the masseter muscle, and efferents of 
the Lgl..parotidea, Lgl. mandibularis and Lgl. retropharyngea 
medialis. On the left side, 3-6 efferents came off the Lgl. 
retropharyngea lateralis, joined each other and formed a 
large efferent vessel, the left tracheal duct, which passed 
along the left face of the trachea and terminated in vari­
able ways at the cranial thoracic aperture. In its course 
the duct received efferent vessels of the Lgl. cervicalis 
superficialis and the Lgl. cervicales profundae, including 
the Lgl. costocervicalis. Sometimes only a part of the 
efferents of the Lgl. cervicales was received by the tracheal 
duct. It was also observed that no efferent vessel of the 
Lgl. cervicales opened into the duct. In cases where the 
efferents of the Lgl. retropharyngea lateralis did not form 
the left tracheal duct, 1-2 vessels either opened into the 
Lgl. cervicales craniales or joined each other to form the 
left accessory tracheal duct. This duct passed parallel 
with the left tracheal duct, and at the middle of the neck, 
it usually joined the left tracheal duct. Efferents of the 
Lgl. cervicales craniales and mediae were received by the 
left accessory tracheal duct. Near the cranial thoracic 
aperture the left tracheal duct joined the terminal part of 
the thoracic duct or terminated into the left common jugular 
vein, or it divided into two branches : (a) one terminated 
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into the left external jugular vein; (b) the other opened 
into the thoracic duct or (in one case) into the right 
tracheal duct. On the right side of the head the relation­
ship of the vessels resembled that of the left, however, 
the termination of the right tracheal duct was related dif­
ferently. Generally, the duct opened into the right ex­
ternal jugular vein near the emerging site of the axillary 
vein. In some cases, however, the duct divided into two 
branches, which separately opened into the right common 
jugular vein. The right tracheal duct, shortly before it 
terminated, received efferent vessels of the Lgl. cervicalis 
superficialis dextra, Lgl, cervicales profundae dextrae, and 
the Lgl. costocervicalis dextra; further, efferents of the 
lymph nodes of the cranial thoracic aperture, and frequently 
also an efferent vessel of the Lgl. sternalis cranialis, 
therefore 0.5-2.0 can long terminal part of the duct had a 
considerable width, and was called the right lymphatic trunk. 
Sometimes the efferent vessels of above mentioned lymph 
nodes, either wholly or for the greater part formed a special 
duct and the latter did not open into the thoracic duct, 
but into the common jugular vein. 
Montant and Bourdelle (1917) stated that the afferent 
vessels of the ganglion parotidien arose from the parotid 
gland and the region of the ear and horn. The efferents 
passed to the ganglions pharyngiens. The ganglions maxillaires 
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received their afferent vessels from the surface of the head 
and the nasal cavity, the nose, lips and nasal region of the 
eye. Their efferents went to the jugular vein, but a certain 
number of them terminated in the ganglions pharyngiens. Ac­
cording to these authors, the ganglion pharyngiens received 
afferent vessels from the mouth, the caudal part of the 
nasal cavity, the pharynx and hyoid organs. Their efferents 
descended in the jugular groove. 
Martin (1919) referred for a greater part to Baum's 
work (1912) in his description of the afferent and efferent 
vessels of the head. 
Leighton (1927), referring to the lymphatic glands in 
the neighborhood of the parotid gland, stated that the af­
ferent vessels of these lymphatic glands came from the ear, 
parotid gland, temporal region and base of the skull. 
Their efferents discharged their lymph into the upper cer­
vical lymphatic glands. The submaxillary Igls. received 
their afferent vessels frcan the lower half of the head, 
therefore, including the cheek, nose, mucous membrane of 
the nose and gum. The efferent vessels carried the lymph 
to the upper lynphatic glands. The afferent vessels of the 
retropharyngeal Igls., according to Leighton, came from the 
cranial cavity, the base of the skull, larynx, and efferents 
of submaxillary Igls. and the lymphatic glands in the neigh­
borhood of the parotid gland. 
31 
von Ostertag (1932, 1934) described the afferent and 
efferent vessels of the head of the ox, according to Baum 
(1912), except where otherwise indicated. 
Egehgfj (1934c) stated that his investigation for a 
greater part agreed with Baum's findings (1912). The dif­
ference he found should be considered that Baum's investi­
gation may still be imperfect. Because the afferent ves­
sels to the regional lymph nodes did not completely cor­
respond to the exact relationship of their area of drainage. 
This presumption was verified by controlled investigations 
on the musculature. Because in some cases the lymph vessel 
connections between the masseter and the medial pterygoideus 
muscles and all lyn^h nodes could be demonstrated if in­
jected in the living animal. In other cases it could not 
be shown by dissection that lyirç>h vessel connections to 
all lymph nodes existed, although they received the 
injection dye. Whether these facts were caused by in­
accurate investigation of the specimens or by other 
causes, Egehg(j could not determine. Therefore, he suggested 
that the problem should be left open for further investiga­
tions. In many cases one must take into account that the 
deposition of the dye in the lymph nodes, after it was in­
jected into the live animal, should be looked for the direct 
lyitç)h vessel connections (even if they have not been pointed 
out by Baum, 1912), and that one had also to consider an 
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anastomosis between the lymph vessel system of the different 
tissue components as route for the distribution of the dye. 
Sisson (1938), Somers (1951), Sisson and Grossman (1953) 
and Stokoe (1967) with regard to the afferent and efferent 
vessels of the parotid and mandibular Igls. basically agreed 
with Baum's description (1912). The afferent vessels of the 
suprapharvngeal Igls., according to these authors, came from 
the tongue, the floor of the mouth, the hard and soft palate, 
the gum in part, the pharynx, the sublingual and mandibular 
glands, the caudal part of the nasal cavity, the maxillary 
sinus, the larynx and the longus capitis muscle. The ef­
ferent vessels, 4-8 in number, united in forming the 
tracheal duct. The afferent vessels of the parapharyngeal 
Igl., according to Sisson and Grossman (1953) and Stokoe 
(1967) were similar to those of the atlantal Igl. The af­
ferent vessels of the atlantal Igl., according to these 
authors, came from the tongue, the salivary glands, the gum 
in part, the cervical part of the thymus, most of the hyoid 
and cervical muscles, efferent vessels of the parotid, 
mandibular and suprapharyngeal Igls. The efferents, 3-6 in 
number, joined in forming the tracheal duct. 
Edelmann et (1943) stated that the afferent vessels 
of the parotid Igl. came from the dorsal half of the head, 
the cranial cavity, the base of the cranium, the tongue, 
soft palate, esophagus and larynx. The efferents passed to 
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the superior cervical Igl. The submaxillary Iql. received 
their afferent vessels from the superficial parts of the 
head. Interior nasal passages and buccal cavity. The ef­
ferent vessels coursed to the superior cervical Igl. The 
superior cervical or retropharyngeal Igl. received afferent 
vessels from the Inside of the head, together with the 
cranial, buccal and tracheal cavities, and efferents of 
the parotid and submaxillary Igls. 
Grau (1943) described the afferent and efferent vessels 
of the head of the ox for the greater part concordant Vlth 
that of Baum's (1912) lyntçhatlc system of the ox. 
Dobberstein and Hoffmann (1964) stated that the afferent 
vessels of the 11. parotldel came from the caudal half 
of the head, and their efferents passed to the Nn. 11. 
retropharyngel laterales. The afferent vessels of the 
11. mandlbulares came from the cranial half of the head, the 
salivary glands and the tip of the tongue. The efferents 
passed to the Nn. 11. retropharyngel laterales. The af-
ferent and efferent of the 11. retropharyngel, according 
to these authors, came from the skin of the musculature of 
the parotid region and the neck, tongue, mouth cavity, 
pharynx and larynx. Their efferents went to the tracheal 
duct. 
According to schwarze and Schroder (1964), the afferent 
vessels of the Lnn. parotldlcl came for a greater part from 
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the dorsal half of the head. Their efferents passed to the 
Lnn. retropharyngici. The Lnn. madibulares received af­
ferent vessels from the ventral half of the head, the 
salivary glands and the tip of the tongue. They agreed 
that the efferent vessels went to the Lnn. retropharyngici. 
The Lnn. retropharyngici, according to these authors, re­
ceived afferent vessels from the skin and muscles of the 
parotid and neck regions, tongue, mouth and nasal cavity, 
paranasal sinus# pharynx, larynx, thyroid gland and thymus. 
Their efferent vessels opened into the tracheal duct. 
The parotid lnn., according to Thornton (1968), re­
ceived afferent vessels from the muscles of the head, eye 
and ear, tongue, and the cranial cavity. Their efferents 
passed to the lateral retropharyngeal lnn. The afferent 
vessels of the submaxillary lnn. came from the head, nose 
and mouth. The efferent vessels went to the lateral retro­
pharyngeal lnn. The retropharyngeal lnn. received afferent 
vessels from the tongue, efferents from the submaxillary, 
parotid and internal retropharyngeal lnn. 
Koch (1970) stated that the afferent vessels of the Ln. 
parotidicus came from the caudal part of the skin, muscles 
and bones of the head, the mandibular joint, parotid gland, 
the external ear and the lacrimal apparatus. Its efferent 
vessels passed to the Ln. retropharyngicus lateralis. The 
afferent vessels of the Ln. mandibularis, according to Koch, 
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came from the skin of the cranial half of the head (includ­
ing the regions of the cheek; orbital and zygomatic) all 
muscles of the head# mucosa of the mouth and nose, the 
salivary glands and the sternomandibularis muscle. Their 
efferents passed to the Ln. retropharyngieus lateralis. 
The Ln. retropharynqicus medialis received afferent vessels 
from the tongue, mucosa of the mouth cavity, larynx, 
pharynx, mandible, maxillary and palatine sinuses, and 
salivary glands (except the parotid gland). The efferent 
vessels passed to the Ln. retropharyngieus lateralis. The 
afferent vessels of the Ln. retropharvnqieus lateralis re­
sembled those of the Ln. retr opharyngi eus medialis, with 
additional afferents from the surrounding muscles, thymus 
and efferents of the earlier mentioned lymph nodes. 
The Lymph Nodes and Lymph Vessels of the 
Head of the Sheep and Goat 
The terminology of the lyii^h nodes of the head of the 
sheep and goat as applied by the various research workers 
has been presented in Table 1. 
The lymph nodes of the head 
Godbille (1915) stated that the lymph nodes of the head 
of the sheep were exactly the same as these described in the 
ox. 
Montant and Bourdelle (1917) described that the ganglion 
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parotidien in the small ruminants was well developed. With 
regard to the ganglions sous-maxillaires and the ganglions 
pharyngiens, these authors did not describe specifically 
for each species. 
According to Grau (1933), in the sheep the Lnn. 
parotidei consisted of 2-4 nodes. Occasionally a single 
lobed node, wrapped by a thin parenchyme layer, was ob­
served instead. Generally, one node (or one large and 1-2 
small) was situated directly under the cutaneus faciei mus­
cle and the parotid fascia, respectively. Frequently on the 
caudal border of the masseter muscle and ventral to the 
temporomandibular joint, they were partly covered by the 
parotid gland. The nodes, in turn, covered the transverse 
facial vein, bordering the cranial aspect of the superficial 
temporal vein. The second nodes (or one large and one small), 
however inconstant, were located caudal to the first, and on 
the caudal (frequently also on the medial) face of the super­
ficial tendrai vein. They were completely covered by the 
parotid gland. The Lnn. mandibulares, consisting of 1-2 nodes 
and covered by the cutaneus faciei muscle, were situated on the 
ventral border of the mandible, midway between the incisura 
vasorum f acialium and the angle of the mandible at the site of 
branching of the facial and submental veins. In case of a 
single node it was situated between the dorsal face of the 
facial vein and the caudoventral border of the masseter 
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muscle; related caudodorsally to the parotid gland, and 
caudally to the mandibular gland. When two nodes were 
found, the first one was dorsal and its relationship 
to the other structures of the head was similar as described 
above. The second node was situated ventral to the first on 
the subrental vein, immediately at the latter's branching 
site from the facial vein. It was separated from the dorsal 
node by some fatty tissue, and by the submental vein from 
the rostral belly of the digastricus muscle. Further, it 
was related with its medial face to the caudal border of the 
mandibular gland. The Lnn. retropharvngei laterales, ac­
cording to Grau (1933) were located on the caudal border of 
the parotid gland. They were partly covered by the caudal part 
of the latter and further by the aponeurosis of the brachio-
cephalicus muscle and the largest of the nodes, by the 
occipital vein. The largest node was related caudally to 
the longus capitis muscle, craniodorsally to the tip of the 
jugular process of the occipital bone. Its medial face 
bordered the mandibular gland. Up to 6 nodes could be found 
lying caudoventral to the largest node and immediately on 
the dorsal aspect of the maxillary vein. 
Iwanoff (1947-1948) stated that in the goat the Ln. 
parotidicus was situated at the base of the ear, caudal to 
the mandible,and covered by the parotidoauricularis muscle 
and the parotid gland. The length of the node varied from 
38 
2.3-2.5 cm. Dorsally the node was related to the auriculopal-
pebral nerve, ventrally to the ventral buccal branch of the 
facial nerve, and laterally to the dorsal buccal branch of 
the facial nerve. Caudally it was related to the external 
carotid and the superficial temporal arteries, medially to 
the nasal auricular and transverse facial arteries. The Ln. 
mandibuiaris was situated directly at the incisura vasorum 
facialium, or a little caudal and ventral of the mandible 
covered by the superficial fascia and the cutaneus faciei 
muscle. The node varied from 1.0-1.4 cm in length. Lat­
erally the node was related to the facial artery and vein, 
and cranioventrally related to the sternomandibularis mus­
cle. The Lnn. retropharynqici consisted of the Lnn. 
retropharyngici mediales and the Lnn. retropharvnqici 
laterales. The Lnn. retropharvnaici mediales, represented 
by a single node one on each side of the base of the skull, 
were located medial to the stylohyoid bone in a groove 
formed by the longus capitis muscle and the dorsal pharyngeal 
musculature; they measured 1.7-2.0 cm in length. A second 
node, 0.8 cm long, could be found caudal to the first and 
between the dorsal wall of the pharynx. The Lnn. retro-
pharvnaici laterales, 1.3-1.7 cm long, were located under 
the angle formed by the most dorsal part of the pterygoideus 
muscle and the obliquus capitis cranialis muscle on a level 
of the wing of the atlas. A second smaller node, 1.0 cm in 
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length, and two others could be found along the deep face 
of the mandibular gland. Medial to these lynqph nodes 
coursed the vagus and sympathetic nerves and the common 
carotid artery. Cranially they were related to the 
hypoglossal nerve. The Ln. ptervgoidea and the Lnn. 
hvoideae were not observed. 
According to Sisson (1938) and Sisson and Grossman 
(1953), the lymph glands of the sheep, in general, resembled 
those of the ox, but a few special features were noted. The 
parotid Igl. was situated on the caudal border of the mas-
seter muscle, about midway between the temporomandibular 
joint and the angle of the mandible. It was related to and 
generally partly covered by the parotid gland. It was 
flattened and had a deep notch caudally. The size was about 
2.0 cm long. The mandibular Iqls., usually two on each side 
of the head, were located caudal to the angle of the 
mandible on the course of the external maxillary vein. 
The larger one was flattened and kidney-shaped and 
about 2.5 cm in length. The suprapharvnqeal Iqls., two 
in number, had an elongated outline. They were located, 
0.5 cm apart, on the dorsal wall of the pharynx. Laterally, 
they were related to the dorsal part of the stylohyoid bone 
and dorsally to the longus capitis muscle. They were about 
2.0-3.0 cm long and half as wide. The atlantal Igl. was re­
lated to the ventral part of the paracondyle (jugular) 
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process and was situated dorsal to the common carotid 
artery. It was discoid or oval in outline# and about 1.5 an 
long. Frequently there was a small node caudal to the 
atlantal Igl. and one or more hemal lymph nodes were present 
at this site. 
According to May (1970), the Lnn. mandibulares were 
situated in the fat between the angles of the mandible ( sheep). 
Generally, there were two nodes on each side, the caudal 
node lying caudal to the union of the submental and external 
maxillary veins, and the rostral one lying along the course 
of the submental vein. The larger caudal node was 2.0 cm 
long and 1.0 cm wide, oval in shape, with the hilus facing 
dorsolaterally. The Ln. parotideus was situated between the 
rostrodorsal border of the parotid gland and the masseter 
muscle. The dorsal buccal branch of the facial nerve and 
the transverse facial artery coursed across its medial face. 
The node was partly covered by the parotid gland and partly 
by fat, cutaneous muscle and fascia. It was 3.0 cm long and 
1.75 an wide, and oval in shape. The dorsal branch of the 
facial nerve occasionally passed through a canal formed in 
the ventral part of the node. Sometimes a second node was 
present lying caudal to the other and medial to the parotid 
gland near the conchal cartilage. The Lnn. retropharynqei 
mediales were located on the dorsal wall of the pharynx 
immediately caudal to the pterygopharyngeus and on the 
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surface of the thyropharyngeus muscle. One or two nodes 
may be found on each side, the larger first being 2.5 cm 
long and 1.3 cm wide, while the smaller node, lying caudal 
to the first was deeply located. Laterally the node was 
related to the termination of the common carotid artery and 
the glossopharyngeal nerve. The Lnn. retropharvngei 
laterales were located in the region of the atlantal fossa 
at the intersection of the caudal and dorsal borders of the 
mandibular gland. Surrounded by fat and covered superfi­
cially by the parotid gland the common carotid artery and 
the vagosympathetic trunk passed either deep or ventral 
to this group of lymph nodes. One to three nodes were 
present on each side with the largest measuring up to 2.5 
cm long, lying cranially. 
Though Habel (1970) included the sheep and the goat in 
his guide of dissection of the ruminants, no separate de­
scription with regard to the lymph nodes was given for these 
two species. 
The lyit^h vessels of the head 
According to Grau (1933), the afferent vessels from the 
skin of the head, including the parotid region and the 
mandibular space, passed to the Lnn. parotidea and the Lnn. 
mandibulares; a small part of these vessels went to the Lnn. 
retropharvngei laterales and the Ln. cervicalis super-
ficialis. He reported that by intracutaneous injection of 
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the external nose, superficial and deep lymph vessels could 
be observed. The former, after passing on the levator 
nasolabialis and the buccal part of the buccinator muscle, 
coursed to the Lnn. mandibulares and the Lnn. parotidei. 
Occasionally, one of these vessels bypassed the Lnn. man­
dibulares, dipped under the parotid gland and terminated in 
the Lnn. retropharvnaei. The deep vessels passed under the 
levator nasolabialis muscle and went to the Lnn. parotidei 
and Lnn. mandibulares. From the skin of the nose bridge the 
afferent vessels, which passed on the levator nasolabialis 
muscle, went to the Lnn. parotidei. The vessels of the 
lateral wall of the nose passed along the zygomatic crest 
and arch to the Lnn. parotidei, or after arriving on the 
rostral border of the masseter muscle followed the course 
of the dorsal branch of the facial nerve and terminated in 
the same node. From the upper lip afferent vessels went to 
the Lnn. mandibulares and Lnn. parotidei, while the vessels 
from the lower lip passed to the Lnn. mandibulares. The 
afferent vessels from the mandibular space went to the Lnn. 
parotidei, and a part of them passed to the Lnn. retro­
pharvnaei laterales. Most of the afferent vessels of the 
chin and middle part of the mandibular space, until the level 
of the incisura vasorum facialium ascended dorsally to the 
Lnn. parotidei. A part of these vessels bypassed the Lnn. 
parotidei and went to the Lnn. retropharvnaei latérales. 
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Another part of these vessels penetrated the cutaneus 
faciei muscle and passed caudally under this muscle or 
along the ventral border of the mandible to the Inn. 
mandibulares. Some vessels frcnn the mandibular space could 
pass to the Ln. ceivicalis superficialis. The afferent ves­
sels from the caudal part of the mandible and the transi­
tion area between the mandibular and laryngeal regions ex­
clusively passed to the Ln. cervicalis superficialis. The 
afferent vessels from the skin of the frontal region, after 
joining the vessels from the parietal region, opened into 
the Lnn. parotidei. The afferents of the parietal region 
went directly to the Lnn. parotidei. The occipital region 
and the area close to the crista sagittalis externa drained 
their lymph into the Ln. cervicalis superficialis. The 
afferent vessels of the upper eye lid accompanied the vessels 
from the frontal region and passed to the Lnn. parotidei. 
The afferents from the lower eye lid converged in the area 
of the temporomandibular joint and united with the afferents 
from the frontal region. The afferent vessels from the re­
gion of the masseter muscle exclusively passed to the Lnn. 
parotidei• However, from the skin, covering the rostral 
border of the masseter, the afferent vessels could be seen 
passing to the Lnn. mandibulares. The afferents of the 
dorsal part of the parotid region opened into the Lnn. 
parotidei and Lnn. retropharvnqei laterales, while the 
44 
Lnn. mandibulares received afferents from the cranioventral 
part and the Ln. cervicalis superficialis from the greater 
part of this region. The afferent vessels from the cranial 
and medial side of the external ear passed to the Lnn. 
parotidei, while the afferents of the caudal and lateral 
side opened into the Lnn. retropharvnaei laterales. 
Iwanoff (1947-1948) stated that in the goat the Ln. 
parotidicus and Ln. mandibularis released efferent vessels 
to the Lnn. retropharyngici. The efferents of the latter 
constituted the tracheal duct. 
According to May (1970), in the sheep the Ln. 
parotideus received its afferent vessels from the face, 
palpebral and facial regions, and from the parotid gland. 
The efferents ran caudally to the Lnn. retropharyngei 
laterales through the connective tissue of the parotid gland. 
The afferent vessels of the Lnn. mandibulares came from the 
cheek and facial regions, and followed the facial vein and 
its branches. Other afferent vessels came from the mandibular 
space and deeper structures of these regions along the 
branches of the external maxillary vein. The efferents 
passed to the Lnn. retropharyngei mediales. The Lnn. 
retropharyngei laterales received afferent vessels from the 
other lymph nodes of the head as well as from 
deeper structures of the head and cranial cervical region. 
The efferents of the Lnn. retropharyngei laterales united 
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to form the tracheal duct. The Lnn. retropharynqei mediales 
received afferent vessels from the tongue, soft palate, the 
floor of the mouth, pharynx, sublingual and mandibular 
glands, the caudal part of the nasal cavity, and the larynx. 
The efferent of the main node joined the Lnn. retropharyngei 
laterales. 
According to May (1970), the tracheal duct of each side 
was formed by the efferent vessels of the lateral retro­
pharyngeal lnn. It passed caudally at first along the 
dorsolateral surface of the trachea and then coursed 
medial to the common carotid artery in the caudal part of 
the neck. On the left side the duct joined the thoracic 
duct a short distance from the termination of the latter, 
while the right tracheal duct onptied either in the right 
lymphatic duct or the thoracic duct. There was generally a 
single duct on each side, but, occasionally, two to three 
ducts were present one being larger than the others. 
The Lymph Nodes and Lymph Vessels 
of the Neck of the Ox 
The terminology of the lymph nodes of the neck of the 
ox applied by various authors has been given in Table 2 and 
arranged in chronological order. 
Table 2. Terminology applied to the lymph nodes of the neck 
and thoracic limb of the domestic ruminants 
Group Chauveau and Arlolng, 
1891 (ruminants) 
Baum, 1912 (ox) 
1 prescapular glands Lgl. cervicales super-
ficiales 
Lgl. cervicalis super-
ficlalis 
Lgl. cervicales nuchales 
2 Prepectoral glands 
3 Brachial glands 
Lgl. cervicales profundi 
Lgl. cervicales cranlales 
Lgl. cervicales mediae 
Lgl. cervicales caudales 
Lgl. costocervlcalls 
Lgl. axillaris propria 
Lgl. axlllares prlmae 
costae 
Martin, 1919 (ruminants) Leightdn, 1927 (ox) 
Lgl. cervicales super-
flciales 
Prescapular lgl. 
Lgl. cervicales profundae — 
Lgl. cervicales cranlales Upper cervical lgl. 
Lgl. cervicales mediae Lymphatic glands upon upper 
third of trachea 
Lgl. cervicales caudales Lower cervical lgl. 
Lgl. costocervlcalls 
Lgl. axillaris proprius 
Lgl. axlllares prlmae 
costae 
Axillary lgl. 
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Godbille, 1915 (ox, sheep) Montant and Bourdelle, 1917 
(ruminants) 
Prescapular or inferior Ganglions pre-s capulaires 
cervical Igls. 
Sub-atloid Igl. 
Middle cervical Igl. Ganglions cerviceauxmoyens 
Subscapular or tracheal Ganglion brachial 
Igl. Ganglions axillaires 
von Ostertag, 1932 (ox) Sisson, 1938; Sisson and 
Grossman, 1953 (ox, sheep) 
Ln. cervicalis super- Prescapular or posterior 
ficialis superficial Igl. 
2 Lnn. cervicales profundi 
Lnn. cervicales craniales Anterior cervical Igl. 
Lnn. cervicales medii Middle cervical Igl. 
Lnn. cervicales caudales Posterior cervical Igl. 
Ln. costocervicalis Costocervical Igl. 
3 Ln. axillaris proprius Axillary Igl. 
Lnn. axillares primae 
costae 
Table 2 (Continued) 
Group Grau, 1943 (ruminants) Edelmann et , 1943 (ox) 
Ln. cervicalis super- Prescapular Igl. 
ficialis 
Lnn. (cervicales) 
nuchales 
2 Lnn. cervicales profundi 
Lnn. cervicales cra-
nailes 
Lnn. cervicales medii 
Lnn. cervicales cau­
dales 
Ln. costocervicalis 
3 Lnn. axillares proprii 
Lnn. axillares priinae 
costae 
Middle cervical Igls. 
Inferior cervical or 
prepectoral Igls. 
Axillary Igls. 
Somers, 1951 (ox, pigs, 
sheep) 
1 
Prescapular Igls. 
2 ~ 
Anterior cervical Igls. 
Middle cervical Igl. 
Prescapular or posterior 
cervical Igls. 
3 Axillary Igls. 
von Ostertag and Schonberg, 
1955 (ox) 
Ln. cervicalis super-
ficialis 
Lnn. cervicales profundi 
Lnn. cervicales craniales 
Lnn. cervicales medii 
Lnn. cervicales caudales 
Ln. costocervicalis 
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Webb, 1944 (domestic ani- Iwanoff, 1947-1948 (goat) 
mais) 
Superficial cervical In. Lnn. cervicales super-
ficiales 
2 Deep cervical Inn. 
Cranial group 
Middle group 
Caudal group 
Lnn. cervicales profundi 
Ln. cervicalis profundus 
cranialis 
Ln. cervicalis profundus 
medius 
Ln. cervicalis profundus 
caudalis 
Lnn. costocervicales 
Lnn. axillares proprii 
Lnn. axillares primae 
costae 
Dobberstein and Hoffmann, 
1964 (ox) 
Schv/arze and Schroder, 
(ruminants) 
1964 
Nn. 11. cervicales super-
ficiales 
Lnn. cervicales super-
ficiales 
Lnn. (cervicales) nuchales 
Nn. 11. cervicales 
craniales 
Nn. 11. cervicales 
medii 
Nn. 11. cervicales 
caudales 
N. 1. axillaris proprius 
Nn. 11. axillares primae 
costae 
Lnn. cervicales profundi or 
tracheales 
Lnn. cervicales profundi 
craniales 
Lnn. cervicales profundi 
medii 
Lnn. cervicales profundi 
caudales 
Lnn. costocervicales 
Lnnr axillares proprii 
Lnn. axillares primae 
costae 
Ln. axillaris accessorius 
Table 2 (Continued) 
Group Thornton, 1968 (ox) Nomina Anatcanica Veteri-
naria, 1968 (ruminants) 
1 — 
Prescapular In. Lnn. cervicales super-
ficiales 
Lnn. cervicales super-
ficiales accessorii 
Upper cervical lnn. 
Middle cervical lnn. 
Lower cervical lnn. 
Costocervical lnn. 
Lnn. cervicales profundi 
craniales 
Lnn. cervicales profundi 
medii 
Lnn. cervicales profundi 
caudales 
Ln. costocervicalis 
Axillary or brachial In, Lnn. axiHares proprii 
Lnn. axillares primae 
costae 
Lnn. axillares accessorii 
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Koch, 1970 (ox, sheep) May, 1970 (sheep) 
Ln. cervicalis super-
ficialis 
Lnn. cervicales super-
ficiales caudales 
Ln. cervicalis médius 
superficialis 
Lnn. cervicales profundi 
craniales 
Lnn. cervicales profundi 
medii 
Lnn. cervicales profundi 
caudales 
Ln. costocervicalis 
Lnn. cervicales medii 
Lnn. cervicales caudales 
Ln. costocervicalis 
Ln. axillaris proprius 
Lnn. axillares primae 
costae 
Ln. axillaris 
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The lymph nodes of the neck 
According to Baum (1912)/ the lymph nodes of the neck 
could be divided into superficial and deep groups. The 
superficial group consisted of the Loi, cervicales super-
ficiales, which included the Lql. cervicalis superficialis 
and the Loi, cervicales nuchales. The Lql. cervicalis 
superficialis, measuring in the adult animal 7.0-9.0 cm in 
length, 1.5-2.0 cm in width, and 1.0-1.5 cm in thickness, 
was situated on the cranial border of the supraspinatus 
muscle, craniodorsal to the shoulder joint. Its ventral 
third was covered by the brachiocephalicus muscle and its 
dorsal two-third was covered by the omotransversarius mus­
cle, and at the same time it was located on the scalenus 
medius muscle. The Lql. cervicales nuchales, 5-10 nodes 
in number, measuring from pin head size to 2.5 cm, were 
located under the trapezius muscle being embedded in fat, 
along the cranial border of the supraspinatus muscle. No 
hemal lymph node occurred in the vicinity of these lymph 
nodes; however, the Lgl. cervicales nuchales, because of 
their dark color could not be ascertained whether they were 
lymph nodes or hemal lymph nodes. The deep group, according 
to Baum (1912), consisted of the Lql. cervicales profundae, 
which were situated on both sides of the lateral wall of 
the trachea and could vary in number and location. He di­
vided them into cranial, middle, caudal and costocervical 
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nodes, depending on the part of the neck in which they were lo­
cated, however, this division was not always distinct. The Lql. 
cervicales craniales, 4-6 nodes, measuring 1.0-2.5 cm long, 
were situated partly at the beginning of the trachea, and 
partly near the thyroid gland. Their location on the 
cranial part of the neck varied widely. In some cases 
they could even be absent. In their vicinity small hemal 
lymph nodes were observed. The Lql. cervicales mediae, 
consisting of 1-7 nodes, measuring 0.5-3.0 cm long, were 
frequently situated close to each other on the middle third 
of the cervical part of the trachea. On the right side of 
the neck the nodes rested directly on the trachea, slightly 
ventral to the right common carotid artery, while on the 
left side, mostly also on the trachea, but at the same time 
on the ventral face of the esophagus. Small hemal lymph 
nodes were observed in the vicinity of the Lgl. cervicales 
mediae. The Lql. cervicales caudales, 2-4 in number, rep­
resented a group of nodes, lying on the trachea cranial to 
the first rib. Frequently the Lgl. axil lares primae costae 
were included with the Lgl. cervicales caudales. One of the 
caudal cervical nodes was the Lql. cercicalis caudalis manubrii 
s ter ni, lying close to and over the manubrium sterni cranial 
to the first rib, immediately at the origin of the 
sternohyoideus, sternothyroideus and sternocephalicus mus­
cles. On the left and right side of the neck a second 
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smaller node, however Inconstant, could be found cranial to 
the Lgl. cervicalis caudalis manubrii sterni. One to three 
nodes, measuring 1.0-3.0 cm long, could be seen lying 
1.0-5.0 cm cranial to the first rib on the external jugular 
vein (dorsal to the subclavius muscle, a part of them on 
its lateral or medial face), or on the lateral face of the 
scalenus medius muscle or on the trachea ventral to the 
preceding muscle. They could also be deeply located between 
the scalenus medius muscle and the trachea in a slightly 
dorsal direction. In some cases 1-2 small nodes, 
embedded in fat, coul4 be found extending for some 
distance from the first rib, on the lateral side of the 
external jugular vein, however, Baum doubted whether they 
should be included to the Lgl. cervicales mediae or the Lgl. 
cervicales caudales. Baum observed 2-14 hemal lymph nodes 
of variable sizes (pin head to 1.5 cm long) in the fat 
tissue surrounding the Lgl. cervicales caudales. The 
Lgl. costocervicalis, surrounded by fat, was located on the 
cranioventral side of the costocervical trunk somewhat 
cranial to the first rib. It was 1.5-3.0 cm long and wide, 
and 0.75-1.25 cm thick. It was related laterally to the 
scalenus medius muscle and the first rib, dorsally to the 
costocervical trunk and the longus colli muscle, ventrally 
to the common carotid artery and the vagosympathetic tirunk. 
Medially it was related to the trachea and esophagus. Hemal 
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lymph nodes could be observed in the vicinity of this node. 
Baton (1912) stated that the Lgl. costocervicalis formed the 
transition of the Lgl. cervicales caudales to the Lgl. 
mediastinales craniales and the lyngh nodes of the cranial 
thoracic aperture. 
Godbille (1915) stated that, when ranoving the fore limb 
of the ox from the thorax, and the incision into the super­
ficial muscles of the neck had been madev close to the 
cranial border of the shoulder, the prescapular lgl. and the 
chain of hemal lymph nodes were found adherent to the base 
of the neck, surrounded by fat. On the surface of the sub­
cutaneous portion of the omotransversarius muscle, occa­
sionally 2-5 hemal lymph nodes were found on the medial 
surface of the external jugular vein and along the common 
carotid artery; if this had been left by the technicia n when 
he removed the trachea, one might find small scattered 
lymphatic glands which were so minute as to be almost in­
distinct, These were the middle cervical Iqls., 
situated on a level with the bifurcation of the jugular 
vein, namely at the larynx. One of these glands was 
usually larger than the rest. The sub-atloid lgl. was situ­
ated on the dorsal part of the neck under the wing of the 
atlas and on the course of the occipital artery and vein. 
As large as an almond the node was located against the small 
rectus capitis lateralis muscle and the mandibular gland. 
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According to Montant and Bourdelle (1917), the ganglions 
pre-scapulaires were reduced to an elongated, large single 
node situated cranial to the shoulder. A chain of hemal 
lymph nodes were observed along the cranial border of the 
shoulder. %e ganglions cerviceaux moyens formed a double 
chain on the caudal aspect of the trachea which appeared to 
extend to the ganglions pharyngiens. They were easily 
seen between some hemal lymph nodes. Leighton (1927) 
designated the group of lymphatic glands of the neck: the 
upper, middle and lower cervical glands. The upper cervicals 
were situated on either side of the caudal wall of the 
pharynx in the region of the thyroid gland. He included in 
this group the retropharyngeal Igls. which were found on the 
caudal wall of the pharynx. The middle cervical Igls. were 
found on the upper third of the trachea. The lower cervical 
Igls. lay immediately cranial to the cranial thoracic 
aperture and on the ventral wall of the trachea. The 
prescapular Igl. was located cranial to the shoulder joint, 
where it was covered only by the thin portion of the 
brachiocephalicus muscle. In the ox, according to Leighton, 
the prescapular Igl. was single. 
Sisson (1938) and Sisson and Grossman (1953) stated 
five groups of lynç>h nodes in the neck. These were the 
anterior, middle and posterior cervical Igls., the costo-
cervical Igl. and the prescapular Igl. The presence of the 
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nuchal cervical Iqls. was referred to Baum (1912). The 
anterior cervical Iqls., according to these authors/ were 
situated on the cranial part of the trachea along the course 
of the common carotid artery. Four or five nodes were 
present/ measuring 1.0-2.5 cm in length. The middle 
cervical Iqls. were located on each side of the trachea, 
near the middle third of the neck. Their position, number 
and size varied; they might extend to the cranial group or 
reach caudally to the caudal group. One to seven nodes 
could be found on either side of the neck, measuring 0.5-3.0 
an in length. Hanal lymph nodes were observed near them. 
The posterior cervical Iqls., 4-5 in number and measuring 
1.0-1.5 cm long, were situated near the cranial thoracic 
aperture. One of them was situated dorsal to the manubrium 
sterni and the ventral cervical muscles attached to it. The 
position of the other three or four lymph nodes might vary. 
The costocervical Iql., measuring 1.5-3.0 cm in length, was 
located lateral to the trachea (right side) and esophagus 
(left side) and dorsal to the common carotid artery and the 
vagosympathetic trunk; usually cranial to the first rib it 
was covered by the scalenus médius muscle, but might lie 
partly medial to the first rib. The prescapular Iql., 
elongated in shape and measuring 7.0-10.0 an long and about 
3.0 cm wide, was situated along the cranial border of the 
supraspinatus muscle, 10.0-12.0 cm above the shoulder joint. 
58 
and covered by the omotransversarins and brachipcephallcus 
muscles. 
According to Grau (1943), the Ln. cervicalls super-
flclalls, embedded in fat and 7.0-9,0 cm long, was situated 
close to cranial and dorsal aspects the shoulder joint, 
medial to the brachiocephalicus and cxnotrasversarius mus­
cles. The Lnn. (cervicales) nuchales were described con­
cordant to Baum (1912). The Lnn. cervicales profundi were 
located at variable places on the lateral face of the 
trachea. He divided them into the Lnn. cervicales çraniales, 
Lnn. cervicales medii and Lnn. cervicales caudales. The 
latter were located immediately cranial to the first rib. 
According to Grau (1943), the Ln. costocervicalis was in­
cluded in the Lnn. cervicales caudales. The Ln. costo­
cervicalis measured 1.5-3.0 cm in length and was situated 
on the cranioventral face of the costocervical trunk, medial 
to the cranial border of the first rib. 
Edelmann et al. (1943) stated that the prescapular Iql. 
was located on the cranial border of the shoulder, above 
the scapulohumeral articulation, and covered principally 
by the angularls scapulae (serratus ventralis cervicis) 
muscle and sometimes by the dorsal border of the mastoido-
humeralis (brachiocephalicus) muscle. These authors con­
sidered the retropharyngeal Iql. as superior cervical Iql., 
and their location had been described in the discussion of 
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the lymph nodes of the head of the ox. The middle cervical 
Igls. were situated at the middle of the neck on the side of 
the trachea cranial to the common carotid artery. The in­
ferior or prepectoral lois, were located at the entrance of 
the thorax, ventral to the trachea, extending into the 
thoracic cavity. 
Soiners (1951) stated that the prescapular or posterior 
cervical Igls., embedded in a cushion of fat, elongated in 
shape and measuring 10.0-12.0 cm in length and 2.5 cm or 
more in width, were located a little above and medial to the 
shoulder joint. The anterior and middle cervical Igls. 
varied in number and location. In the ox, generally, they 
were found on each side of the cranial, and middle third of 
the trachea along the course of the common carotid artery. 
The prepectoral or posterior cervical Igls. were located at 
the entrance of the cranial thoracic aperture, between the 
ventral and cranial borders of the two ribs, lateral of and 
ventral to the trachea and esophagus. 
According to Dobberstein and Hoffmann (1964), the Nn. 
11. cervicales superficiales, which they included in the 
superficially located Ivmph nodes, were situated closely 
above the shoulder joint, on the cranial border of the 
pectoralis cleidoscapularis (pectoralis profundus) muscle. 
The cervical Ij^mph nodes, classified as deep lymph nodes by 
these authors, consisted of the Ito. cervicales craniales, 
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cervicales medii, and cervicales caudales. The first group of 
these nodes was situated on a level of the thyroid gland, 
dorsal to the trachea. The second group was located at the 
middle of the neck, lateral to the trachea and ventral to 
the common carotid artery. The third group, if present, was 
located close to the first rib ventral to the trachea. No 
description was given on the costocervical In. 
Schwarze and Schroder (1964) reported that the Lnn. 
cervicales superficiales of the ox consisted of one node. 
It was 9.0 cm long and Iqcated cranial and dorsal to the 
shoulder joint, and medial to the brachiocephalicus and 
omotr ans ver s arius muscles. The Lnn. (cervicales) nuchales 
were situated medial to thé trapezius muscle and on the 
cranial border of the supraspinatus muscle. The Lnn. 
cervicales profundi s. tracheales were divided into three 
groups, in many cases with indistinct limits. The Lnn. 
cervicales profundi craniales were located at the beginning 
of the trachea and frequently on the thyroid gland. The 
Lnn. cervicales profundi medii were located at the middle 
part of the trachea and the Lnn. cervicales profundi 
caudales on the terminal cervical part of the trachea, im­
mediately cranial to the first rib. The Ln. costocervicalis 
was situated medial to the scalenus medius muscle, close and 
cranial to the first rib. 
According to Stokoe (1967), the anterior cervical Iqls., 
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4-5 in number, were situated on the cranial part of the 
trachea along the course of the ccanmon carotid artery. Œhe 
middle cervical Iqls. were located on each side of the 
trachea in the middle third of the neck. The posterior 
cervical Iqls. were situated near the cranial thoracic 
aperture. The costocervical Iql. was situated in front of 
the first rib lateral to the trachea (right side) and 
esophagus (left side) and dorsal to the common carotid 
artery. 
Thornton (1968) stated that the prescapular In. was 
elongated, 7.5-10.0 an long and 2.5 cm or more in width. 
It was situated about 10.0 cm cranial to the shoulder joint, 
embedded in fat. The upper or cranial cervical Inn, were 
not described by this author. The middle cervical Inn, were 
situated in the middle of the neck on each side of the 
trachea and often absent in the ox. They varied in number 
from 1-7 nodes, and also in position and size. The 
prepectoral or lower cervical Inn., according to Thornton, 
were considered anatomically as a continuation of the upper 
and middle ceryical chain. The middle cervical group might, 
in fact, extend to the upper group, or might reach caudally 
almost to the prepectorals. The prepectoral Inn., 2-4 in 
number, were embedded in fat along the cranial border of the 
first rib. Hemal lymph nodes were present in the fat around 
this group. The costocervical In. was located on the medial 
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side or just cranial to the first rib and close to its 
articulation with the first thoracic vertebra. It was lo­
cated adjacent to the esophagus and trachea and frequently 
removed with these in dressing the carcase, being found 
cranial to the heart and lungs. 
Koch (1970) stated that the Ln. cervicalis super-
ficialis was an elongated cigar-shaped node, measuring 9.0 
cm long. It was located on the cranial border of the pecto-
ralis cleidoscapularis (pectoralis profundus) / covered by the 
brachiocephalicus and omotransversarius muscles. The Iain. 
cervicales profundi, according to Koch, did not show a dis­
tinct grouping, but a chain of paratracheal lymph nodes 
instead, extending from the larynx to the cranial thoracic 
aperture. The Lnn. cervicales caudales, the only important 
lymph nodes, were situated close to the cranial thoracic 
aperture on the trachea and cranial to the first rib. The 
Ln. costocervicalis was situated medial to the first rib, 
laterally related to the esophagus and the superficial 
cervical artery. 
According to Habel (1970), the superficial cervical In., 
7.0-9.0 cm long in the adult animal, was situated under the 
omotransversarius and brachiocephalicus muscles, on the 
cranial border of the supraspinatus muscle. Deeply the 
node was related to the superficial cervical artery. The 
cranial deep cervical Inn., according to this author, were 
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situated lateral to the common carotid artery and cranio-
dorsal to the thyroid gland. The middle deep cervical Inn, 
were not described. The caudal deep cervical Inn, clustered 
around and in the cranial thoracic aperture. A node was 
usually present on the ventral surface of the trachea slightly 
cranial to the cranial thoracic aperture. Other nodes were 
related to the axillary vessels on the cranial and lateral 
surface of the first rib. The costocervical In. was located 
at the cranial border of the first rib, lateral to the esopha­
gus on the left and the trachea on the right side of the body. 
On the right it was covered by the cupula pleurae. 
Dyce and Wensing (1971) stated that the superficial 
cervical In. was a single large node, situated in the 
caudal part of the neck cranial to the scapula. The 
node rested upon the deep muscles over the cervical vertebrae 
and was covered by the amotransversarius muscle. A series 
of deep cervical Inn, was spread along the tracheal trunk. 
These were divided into cranial, middle and caudal clusters. 
The lymph vessels of the neck 
According to Baum (1912), the Lql. cervicalis super-
ficialis received afferent vessels from the skin of the neck 
and fore limb, the cranial part of the thorax, the cranial 
two-third of the ventral thoracic wall, the dorsum and 
lateral thoracic wall starting from the olecranon line to 
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the dorsal end of the 10th-12th rih; further afferents from 
the trapezius/ latissimus dorsi^ serratus ventralis, 
brachiocephalicus, rhcsnboideus cervicalis, omotransversarius, 
supraspinatus, infraspinatus and deltoideus muscles; from 
the tendon of muscles of the forearm and foot; the ante­
brachial fascia and carpal ligament; frcan the capral, 
metacarpal and digital joints; and efferents from the Lgl. 
cervicales nuchales. Generally, only one efferent vessel 
came from the Lgl. cervicalis superficialis. On the left 
side the vessel emptied in the terminal part of the thoracic 
duct or in the left tracheal trunk; on the right side it 
opened into the right tracheal trunk. Variation of number 
and termination of the efferent vessel of this node could 
be observed in some specimens. Since the Lgl, cervicales 
nuchales for a great part consisted of hemal lyitçh nodes 
Baum (1912) reported that the afferent and efferent vessels 
of these nodes were only observed in some cases. The Lgl. 
cervicales profundae received their afferent vessels from 
the sternocephalicus, brachiocephalicus, omohyoideus^ 
sternohyoideus/ longus colli, longus capitis and scaleni 
muscles; further from the thyroid, larynx and the pharyngeal 
muscle (cricopharyngeus); from the cervical part of the 
esophagus and trachea ; and partly also from the thoracic 
part of the esophagus, the cervical part of the thymus; 
and efferent of the Lgl. retropharyngea lateralis, Lgl. 
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axillaris propria and Lgl. axillares primae costae. Ac­
cording to Baimif one efferent vessel came off the Lgl. 
cervicales profundae which opened into the right or left 
tracheal duct, depending on their location in the body. 
If a left or right accessory tracheal duct was present, the 
efferents opened into the accessory trunk. Many variations 
of termination were observed, especially of the Lgl. 
cervicales profundae. Their efferent terminated either in 
the end of the thoracic duct or in the last part of the left 
tracheal duct. On the right side the efferent of the Lgl. 
cervicales caudales opened in the last part of the tracheal 
trunk, however, the vessel occasionally joined the efferents 
of the Lgl. axillares primae costae or the efferent of the 
Lgl. cervicalis superficialis. An efferent vessel of the Lgl. 
cervicalis caudalis manubrii sterni opened into the left tracheal 
duct, close to its junction with the thoracic duct. The Lgl. 
costocervicalis received afferent vessels from the 
supraspinatus, infraspinatus, trapezius, rhomboideus, 
serratus ventralis, splenius, longissimus capitis and 
atlantis, semispinalis capitis, spinalis cervicis and 
thoracis, omohyoideus, longus capitis and scalenus (scaleni) 
muscles; from the costal pleura and trachea, efferents from 
the Lgl. intercostales of the 2nd-4th intercostal space, and 
efferents from the Lgl. mediastinales craniales and Lgl. 
rhomboidea. The left efferents of the Lgl. costocervicalis, 
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2-3 in numberf opened in a variable manner into the thoracic 
duct. On the right side its efferents could open into the 
tracheal duct or the efferent of the Lgl. cervicalis 
superficialis. 
Leighton (1927) stated that the afferent of the 
prescapular lgl. came from the superficial nodes of the 
neck, arm and forearm, therefore, they formed an important 
guide in estimating the condition of the forequarters of 
the body. The efferent vessel of this node was not de­
scribed by this author. 
Egehjrfj's investigation (1934b} showed that the Lgl. 
cervicales profundae received all the dye injected into the 
subcutis. Obviously, this result was contrary to the 
relationship of the lynç)h vessels of the skin stated by 
Baum (1912). The deviation obtained at this point, however, 
was insignificant as it appeared at first sight. Because 
a part of the dye which was deposited in the Lgl. 
cervicales profundae apparently has passed through other 
lyïiç)h nodes, before it arrived at the Lgl. cervicales 
profundae. In this relationship the Lgl. cervicalis 
superficialis should be taken into account. The lymph 
from this node was brought to the Lgl. cervicales 
profundae. Thus, one could say beyond doubt that the 
deposition of the dye in the Lgl. cervicales profundae 
was as a result of its forward movement, to and from 
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the Lgl. cervicalxs superficialis. Thus no other de­
viations were found between the distribution of the lymph 
vessels of the skin and the subcutis of the neck# other 
than those# which were concerned with the distribution to 
the Lgl. retropharyngea lateralis and medialis. The re­
lationship, however, was not surprising. If one considered 
the sites of injection of the above mentioned lymph nodes, 
such distribution seemed very obvious. 
von Ostertag (1932, 1934), Sisson (1938), Grau (1943) 
and Sisson and Grossman (1953) basically described the af­
ferent and efferent Ivmrph vessels in accordance with Baum' s 
monograph (1912) 
Webb (1944) stated that the deep cervical Inn, of the 
ox were not large and constant, and the tracheal duct did 
not pass through them as it did in the horse. The efferent 
vessels of these lymph nodes passed to the tracheal duct. 
The superficial cervical In. was particularly large, the 
efferent of which passed directly to the tracheal trunk. 
Somers (1951) described the afferent and efferent ves­
sels of the prescapular, the anterior and middle cervical, 
and prepectoral Inn, in agreement with Sisson and Grossman 
(1953). 
Dobberstein and Hoffmann (1964) stated that the afferent 
vessels of the cervicales superficiales of the ox 
came from the skin of the caudal part of the head and neck. 
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neck muscles, the skin of the shoulder and thoracic limb, 
the thorax and lateral wall of the thorax, the thoracic and 
cutaneous muscles, the muscles of the shoulder, arm, tendon 
of the forearm, axis vertebra, all bones of the thoracic 
limb, except the ulna, all joints, including the temporoman­
dibular, however, not the elbow joint, and the hoof and dew-
claws. The efferent vessels of the left side opened into 
the thoracic duct, while that of the right side opened into 
the right tracheal duct. The 11. cervicales craniales 
and medii, according to these authors, received afferent ves­
sels from the muscles of the neck, cervical vertebrae, 
trachea, esophagus, thyroid gland and thymus. The efferents 
of the Nn. 11. cervicales craniales opened into the tracheal 
trunk, while those of the Nn. 11. cervicales medii terminated 
in the Nn. 11. cervicales caudales, but in the absence of the 
latter, the efferents passed directly to the tracheal duct. 
The afferent vessels of the Nn. 11. cervicales caudales came 
from the muscles of the neck, shoulder and arm, the pectoral 
muscles, serratus ventralis muscle, the scapula, humerus, 
shoulder joint, trachea, esophagus and thymus. The ef­
ferents passed either to the tracheal trunk or the thoracic 
duct or directly to the external jugular vein. 
According to Schwarze and Schroder (1964), the afferent 
and efferent vessels of the Lnn. cervicales superficiales 
essentially agreed with the description of Dobberstein and 
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Hoffmann (1964). The afferent vessels of the Lnn. cervicales 
profundi came from the neck (excluding the skin), the mus­
cles of the shoulder and arm, and the pectoral muscles. 
Their efferents passed to the Lnn. cervicales profundi 
caudales, which in turn released efferent vessels opening 
either into the tracheal trunk, the thoracic duct or the 
external jugular vein. 
Stokoe (1967) stated that the prescapular loi, received 
afferent vessels from the skin of the neck, part of ventral 
and lateral surface of the thorax, thoracic limb and muscles 
of the shoulder girdle; The efferents passed to the right 
tracheal trunk on the right side, and to the terminal part 
of the thoracic duct or the left tracheal duct on the left 
side. The anterior, middle and posterior cervical Iqls. re­
ceived afferent vessels from the ventral muscles of the 
neck, esophagus, larynx, trachea, thyroid and cervical part 
of the thymus. The efferents passed mainly to the tracheal 
duct, but from the posterior group they might go to the 
terminal part of the thoracic duct or the bijugular trunk. 
The costocervical Iql. received afferent vessels from the 
muscles of the neck and shoulder, costal pleura, trachea, 
and efferents of the intercostal and anterior mediastinal 
Igls. 
According to Thornton (1968), the afferent vessels of 
the prescapular In. came from the head, neck, shoulder and 
70 
fore limb. The efferents passed to the thoracic duct. The 
middle cervical Inn, received afferent vessels from the 
lateral retropharyngeal Inn., while their efferents passed 
to the prepectoral Inn, The lower or prepectoral Inn, re­
ceived afferent vessels from the upper and middle cervical 
Inn., together with the efferents of the prescapular In.; 
thus all lyn^h vessels of the head and neck passed through 
the prepectoral Inn. The efferents of the prepectoral Inn. 
opened into the thoracic duct. 
Koch (1970) stated that the afferent vessels of the Ln. 
cervicalis superficialis came from the skin of the neck and 
thoracic limb, a part of the skin of the head, the lateral 
wall of the thorax, the thorax proper, muscles of the thorax 
and superficial muscles of the neck, muscles of the shoulder 
and arm, the metacarpus with the skin and tendons, all bones 
of the thoracic limb (except the ulna) the axis vertebra, 
all joints and the hoof. The efferents passed to the tracheal 
duct or on the left side to the thoracic duct. The Lnn. 
cervicales profundi received afferent vessels from the mus­
cles of the neck, larynx (including all related muscles of 
the larynx), thyroid gland, trachea and esophagus, thymus 
and thoracic and axillary lymph nodes. According to Koch, 
no afferent from the skin opened into the Lnn. cervicales 
profundi. The efferents of the Lnn. cervicales profundi 
terminated into the tracheal duct or the thoracic duct. 
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The Ln. costocervicalis received afferent vessels from the 
surrounding muscles/ the costal pleura up to the 6th rib, 
the trachea and the neighboring lymph nodes of the thorax. 
The efferents went to the tracheal or the thoracic duct. 
The Lyn^h Nodes and Lymph Vessels of the 
Neck of the Sheep and Goat 
The terminology of the lyrtç>h nodes of the neck of the 
sheep and goat as given by various authors has been pre­
sented in Table 2. 
The lyitiph nodes of the neck 
According to Grau (1933), in the sheep the Im. cervicalis 
superficialis was situated on the cranial border of the 
supraspinatus muscle", embedded in fat, covered by the 
omotransversarius muscle and the cervical part of the 
trapezius. Medially it was related to the serratus ven-
tralis muscle. Sometimes dorsal or craniodorsal to this 
node a smaller one might be found. The Ln. nuchalis, ac­
cording to Grau, was situated in the space between the 
second and third cervical vertebrae, slightly dorsal to or 
on a level of transverse process, in a small accumulation of 
fat, in the muscular interval between the ventral border of 
the splenius and the serratus ventralis csrvicis muscles^ 
The Lnn. cervicales craniales, medii and caudales were found 
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on the cervical part of the trachea in the neighborhood of 
the common carotid artery. The Lnn. cervicales caudales 
formed a group of nodes/ which on either side, more or less 
were situated on the trachea closely cranial to the first 
rib. The Ln. costocervicàlis was situated in the fat tissue 
of the cranial thoracic aperture along the cranial border of 
the costocervical trunk, medial to the scalenus medius mus­
cle and the first rib, further directly dorsal to the 
external jugular vein and the lateral face of the common 
carotid artery. 
Iwanoff (1947-1948) stated that in the goat the Lnn. 
cervicales superficiales consisted of two nodes, measuring 
2.5-3.6 cm and 1.5-2.0 cm in length, respectively, which 
were partially fused. They were located cranial to the 
supraspinatus muscle, laterally covered by the omotrans-
versarius muscle, medially they were related to the serratus 
ventralis cervicis muscle. The Lnn. cervicales profundae 
comprised: (a) Ln. cervical is cranialis, 0.6-0.8 can in 
diameter, was located ventral to the first and second 
tracheal rings, close to the midline, (b) Ln. cervicalis 
medius, an inconstant node, which occurred only on one side 
(either left or right), was located on the middle of the 
neck on the top of the tracheal ring, (c) Lnn. cervicales 
caudales, two nodes with an average measurement of 2.0 an in 
length, were located at the bifurcation of the bicarotid 
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trunk / about 4.0 an cranial to the manubrium s terni. The 
two nodes were placed side by side close to each other, so 
that the left one was situated somewhat Ventral to the 
esophagus, while the right node rested ventral to the trachea. 
In other cases the nodes could rest on the corresponding 
common carotid artery or fused together as a single node. 
The Lnn. costocervicales, 1-2 nodes, measuring 0.5 an in 
diameter if round, or 0.5-1.0 cm in length if oblong, were 
located medial or craniomedial to the first rib, on the 
lateral face of the trachea, at the angle formed by the 
subclavian artery and the costocervical trunk. On the left 
side they were located caudal to the costocervical trunk and 
vein. Sometimes medial to the vein, one rather small node, 
0.1-0.2 cm in diameter, was located more cranially, partly 
beyond the first rib. It was covered laterally by the 
scalenus medius muscle and might be confused with the 
Lnn. cervicales profundi; Iwanoff (1947-1948) did not ob­
serve the Lnn. nuchales. 
According to May (1970), in the sheep the Lnn. cervicales 
superficialis caudales were located beneath the omotrans-
versarius and trapezius muscles, directly cranial to the 
supraspinatus muscle. The group was made up of a large and 
a small node, the small one being located near the hilus of 
the large node with hemal lymph nodes in many cases. The 
large node was 5.0 cm long, 2.0 cm wide, and 1.0 an thick. 
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May did not describe the Lnn. cervicales craniales. Oc­
casionally the Lnn. cervicales medii were found scattered in 
the midventral region of the trachea. The Lnn. cervicales 
caudales, two in number^ were located on the ventral face 
of the esophagus between the two jugular veins and were 
crossed laterally by the artery to the scaleni and 
sternocephalicus muscles. These nodes were approximately 
2.5 an long, and were located about 5.0 cm cranial to the 
cranial thoracic aperture. Another small node of this 
group was situated cranial to the superficial pectoral mus­
cles. The Ln. costocervicalis was located ventral to the 
trachea on the right side and to the esophagus on the left, 
dorsal to the common carotid artery and the vagosympathetic 
trunk. It was covered laterally by the scalenus medius mus­
cle and the first rib. May stated that medial to the 
cleidocervicalis muscle and at the cranial border of the 
origin of the serratus ventralis cervicis muscle a lymph 
node, sometimes two, might be found which he called the Ln. 
cervicalis medius superficialis. The node was circular in 
shape and 2.0 cm in diameter. 
The lyit^h vessels of the neck 
Grau (1933) reported that in the sheep the afferent ves­
sels frcni the skin of the neck passed to the cervicalis 
superficialis, and in some cases to the Lnn. retropharvngei 
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later ales and the Ltm. mandibulares. The majority of the 
vessels coursed in the fascia of the neck, and a small part 
under the fascia; they converged to form pairs and cranial 
to the shoulder, they passed partly dorsal to and partly 
along the ventral border of the omotransversarius muscle 
before entering the Ln. cervicalis superficialis. The af-
ferents which went to the Lnn. retropharyngei laterales and 
Lnn. mandibulares came from the cranial third of the neck. 
The Ln. cervicalis superficialis also received lymph from 
the thoracic limb. 
According to Grau (1934), three regions of the trunk 
could be designated: (a) the region of the neck up to the 
cranial border of the scapula; the afferent vessels from 
this region coursed to the Ln. cervicalis superficialis, 
Lnn. retropharvnaei laterales, Ln. costocervicalis, Ln. 
nuchalis, and a small part to Lnn. cervicales caudales; 
(b) region under the scapula; the afferents from this region 
went to the Lnn. axillares and Lnn. axillares primae costae, 
a part to the Ln. cervicalis superficialis, a small part 
(from the serratus ventralis muscle), however, also to the 
Ln. costocervicalis. They also could penetrate the thoracic 
wall and passed to the Lnn. intercostales, Lnn. mediastinales 
dorsales (aortici) or Lnn. sternales; (c) the region caudal 
to the scapula on the thoracic wall; the afferent vessels of 
this"region coursed to the Lnn. axillares and Lnn. axillares 
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primae costae or to the Lnn. intercostales, Lnn. mediastinales 
dorsales (aortici) and the Lnn. sternales. From the muscles 
caudal to the linea anconea afferent vessels passed to the 
lyitç)h nodes in the thoracic cavity. Again# in this region a 
horizontal plane divided the trunk into two halves between 
the dorsal and ventral thoracic lymph nodes. The Ln. axil­
laris accessorius, when present lay caudal to the shoulder, 
received afferents from the deep pectoral muscles. The 
afferent vessels from the thoracic limb and remaining part of 
the trunk in the arm region passed to the two axillarv lymph 
nodes and Ln. cervicalis superficialis. 
According to Iwanoff (1947-1948), in the goat the ef­
ferent vessels of the Lnn. cervicales superficiales, Lnn. 
cervicales profundi, Ln. costocervicalis opened directly 
into the tracheal trunk or the thoracic duct. 
May (1970) stated that in the sheep the afferent vessels 
of the Lnn. cervicales medii converged from the trachea and 
the region immediately ventral to the trachea, vfhile the 
efferents joined the tracheal trunk, in some cases might join 
the Lnn. cervicales caudales. The afferent vessels of the 
Ln. cervicalis medius superficialis came from deeper struc­
tures, dorsal to the vertebral column in this region, and 
its efferents passed caudally on the serratus ventralis mus­
cle to the Lnn. cervicales caudales. 
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The Lymph Nodes and Lymph Vessels of the 
Thoracic Limb of the Ox 
The terminology applied to the lymph nodes of the 
thoracic limb of the ox used by various authors has been 
given in Table 2. 
The lymph nodes of the thoracic limb 
According to Baum (1912), two groups of lymph nodes were 
found in the thoracic limb. These were the Lql. axillaris 
propria and the Lql. axillares primae costae. The Lql. axil­
laris propria, measuring 2.5-3.5 cm long, 1.25-2.0 cm wide, 
and 0.75-1.0 cm thick in the adult, was situated 6.0-10.0 cm 
caudal to the shoulder joint on the medial side of the teres 
major muscle. Its relation to the vessels and nerves was 
very variable. It was always present close and caudal to the 
subscapular vein, and either between the thoracodorsal artery 
or vein, or dorsal to the latter on the lateral face of the 
artery, or ventral to the artery on the lateral face of the 
vein. To the thoracic wall the node was related in such a 
way that it was placed directly dorsal to the deep pectoral 
muscle, on the scalenus primae costae muscle on a level of 
the third rib and third intercostal space, respectively. In 
one case Baum found two Lgl. axillares propriae. The Lql. 
axillares primae costae, 1-2 nodes, each individual node 
measuring 0.75-1.5 cm in length, were located on the lateral 
78 
face of the first rib and the first intercostal space, 
medial to the pectoralis profundus muscle, hence covered by 
the latter. In most cases 2-3 nodes were observed, one of 
which rested directly ventral to the axillary vein on the ... 
lateral face of the first rib, while the second node was 
situated slightly dorsal between the axillary artery and 
vein on the lateral surface of the first rib or dorsal to the 
axillary artery in the first intercostal space. The in­
constant third node could be found ventral to the axillary 
vein in the first intercostal space. 
According to Godbille (1915), when the fore limb has 
been severed from the thorax, a group of lymphatic gland, 
the external pectoral lois, could be seen adhering to the 
medial surface of the limb. The glands consisted of: (a) 
first, one or two glands, rather large and situated down the 
jugular groove in the interaxillary space, on a level of the 
junction of the axillary vein with the external jugular. 
These glands, easy to explore in the living and lean animal, 
have been improperly designated, according to Godbille, as 
axillary; the name pre-axillary would be more appropriate on 
account of their situation with regard to the axillary re­
gion; (b) second, there were one or two more or less 
voluminous glands lying against the external face of the 
first rib, ventral to the axillary artery and vein. These 
external glands corresponded to the subclavicular in man. 
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and not to the axillary# according to Godbillé. Caudal to 
the axillary artery and vein and against the great dorsal 
adductor muscles of the arm, there was an oval flattened 
gland, named the sub-scapular or tracheal Iql., which was 
homologous to the axillary group of man, according to 
Godbille. He further stated that in the ox he did not find 
the gland on the medial face of the elbow, which was 
called the sus-epitrochlear in the horse and man. 
Montant and Bourdelle (1917) stated that the ganglions 
pre-scapulaireswere reduced to one elongated node, situated 
above the shoulder joint up to the brachiocephalicus and 
omotransversarius muscles. The ganglion brachial, a rather 
voluminous node, was situated caudal to the vessels and the 
insertion of the teres major muscle. The ganglions axil-
laires, consisted of three small nodes, as large as kidney 
beans, were situated under the cranial part of the ascending 
pectoral muscle and axillary vessels, which could be felt 
at the center of the thorax. These nodes did not constitute 
the external part of the ganglions prepectoreaux, whose one 
or two nodes were more voluminous than the rest, were found on the 
cranial border of the first rib, directly beneath the 
axillary vessels. 
Martin (1919) described the lymph nodes of the thoracic 
limb essentially according to Baum's work (1912). Leighton 
(1927) stated that the axillary Igl. constituted a large 
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group, which however, were not accessible for rapid examina­
tion on the part of the meat inspector on account of the 
fact that they were covered by the scapula, which had to be 
removed in order to expose them. 
von Ostertag (1932, 1934) and Grau (1943) basically 
described the lymph nodes of the thoracic limb concordant 
with Baum (1912). According to Sisson (1938) and Sisson and 
Grossman (1953) the axillary Igl. was located on the medial 
face of the distal part of the teres major on the course of 
the vein from the latissimus dor si. It was oval and about 
3.0 can in length. In exceptional cases two glands might be 
found. Edelmann et (1943) stated that the axillary Iqls. 
were situated on the medial surface of the shoulder on the 
dorsal border of the pectoralis profundus muscle, caudal to 
the shoulder joint and near the entrance of the lateral 
thoracic vein into the axillary. 
Somers (1951) stated that the axillary Igls. in the ox 
were located on the medial surface on the medial scapular 
muscles caudal to the shoulder joint, in the midst of the 
brachial (axillary) vessels and nerves where these emerged from 
the thorax and entered the fore limb, lateral to the first or 
second rib, The glands were variable in number, smaller and 
more flattened than any other glands described so far, ac­
cording to him. 
The îto. 11. axillares, according to Dobberstein and 
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Hoffmann (1964), consisted of two groups: (a) N. 1. axil­
laris proprius and (b) 11. axillares primae costae# were 
situated lateral to the first rib and medial to the 
pectoralis profundus muscle. Also Schwarze and Schroder 
(1964) divided the Lnn. axillares into two groups: (a) the 
Lnn. axillares proprii and (b) Lnn. axillares primae costae. 
The former were situated in the neighborhood of the flexor 
side of the shoulder joint and medial to the teres major 
muscle, at the angle formed by the axillary and subscapular 
arteries and the latissimus dorsi and the medial head of the 
triceps brachii muscle, respectively. The Lnn. axillares 
primae costae, 1-3 in number, were situated on the axillary 
artery and vein, lateral to the first rib. A Ln. axillaris 
accèssorius was located on the dorsal border of the pectoralis 
profundus muscle on a level of the third-fourth rib on the 
lateral thoracic wall. 
Thornton (1968) stated that the axillary In., known also 
as the brachial In., measuring about 2.5 an in length, was 
covered by the scapula. It was situated in the muscle ex­
ternal to and about midway along the second rib. According 
to Habel (1970), the axillary In. was situated caudal to the 
junction of the subscapular and brachial veins and was re­
lated to the thoracodorsal vessels and to the distal end of 
the teres major muscle. 
Koch (1970) divided the Lnn. axillares in two groups: 
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(a) Ln. axillaris proprius# about 3.0 an long, lying on the 
medial face of the teres major muscle; (b) Lnn. axillares 
primae costae, 2-3 small nodes, situated on the lateral face 
of the first rib and laterally covered by the pectoralis 
profundus muscle. According to this author, in the ox the 
Ln. infraspinam remained to be mentioned, which was located 
lateral to the infraspinatus muscle and directly 
bordering the angle of the long head of the triceps brachii 
muscle, respectively. Dyce and Wensing (1971) stated that 
the lymph nodes of the thoracic limb comprised the larger 
proper axillary node, which lay against the chest wall behind 
the shoulder joint, and a few smaller nodes (Lnn. axillares 
primae costae) placed over the first rib and intercostal 
space. 
The lymph vessels of the thoracic limb 
The Lql. axillaris propria, according to Baum (1912), 
in the ox received afferent vessels from the majority of 
the muscles of the shoulder and arm? from the muscles of 
the forearm, further from the trapezius, latissimus dorsi 
and pectorals, and cutaneus omobrachialis muscles; the 
fascia of the antebrachium and the superficial volar 
(palmar) carpal ligament; the shoulder, elbow and carpal 
joints; from the scapula, humerus, radius, ulna and carpus? 
efferents of the Lgl. infraspinata. The efferent vessels. 
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1-3 in number, opened into the Lgl. cervicales caudales and 
the Lgl. axillares primae costae. Many variations of the 
efferents of the Lgl. axillaris propria were observed. 
In one case out of six, the efferents of this node 
joined those of the Lgl, cervicales caudales terminating 
in the external jugular vein. In exceptional cases, where 
two Lgl. axillares propria were observed, each node released 
an efferent, which passed to the Lgl. axillares primae 
costae. In addition, both nodes were interconnected by an 
efferent vessel. The Lgl. axillares primae costae received 
afferent vessels from the pectoral muscles, serratus 
ventralis, transversus thoracis and scalenus (scaleni) mus­
cles, superficial volar carpal ligament, scapula, humerus, 
radius, ulna, elbow and carpal joints, efferents of the Lgl. 
axillaris propria, and in some cases all lymph vessels as 
described under the Lgl. axillaris propria. 
Martin (1919) stated that the afferent vessels of the 
Lgl. axillaris propria came for the greater part of the 
muscles of the shoulder and arm, muscles and fascia of the 
forearm, trapezius, latissimus dorsi, pectoralis profundus 
and cutaneus omobrachialis muscle, bones and joint from 
scapula to carpus, and efferents of the Lgl. infraspinata. 
Its efferents went to the Lgl. cervicales caudales and Lgl. 
axillares primae costae. The Lgl. axillares primae costae 
received their afferent vessels from the muscles: pectorals. 
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transversus thoracis and scalenus (scaleni); also partly 
from the muscles of the shoulder and arm; from the fascia of 
the forearm, the bones from the scapula to the carpus, the 
elbow and the carpal joint, efferents of the Lgl. axillaris 
propriaf and in some cases also vessels which opened into 
the latter. Their efferents went either to the Lgl. 
cervicales caudales or into the thoracic duct (on the left 
side)/ or into the right tracheal trunk (on the right side). 
von Ostertag (1932, 1934) and Grau (1943) in their 
description of the afferent and efferent vessels of the Ln. 
axillaris prorius and the Lnn. axillares primae costae re­
ferred to Baum's work (1912). 
According to Sisson (1938) and Sisson and Grossman 
(1953), the axillary lgl. received afferent vessels con­
cordant to Baum's description (1912). The efferents, 1-3 
in number, went to the posterior cervical lgl. No descrip­
tion was given on account of the first rib axiallary lgl. 
Edelmann et al. (1943) stated that lymph vessels of the 
axillary lgl. came from the shoulder, arm and thoracic wall, 
while their efferents passed to the inferior cervical lgl. 
Dobberstein and Hoffmann (1964) stated that the afferent 
vessels of the N. 1. axillaris proprius came from the skin 
and cutaneous muscle of the shoulder region, the lateral and 
ventral wall of the thorax and abdomen, muscles of the 
shoulder and arm, scapula, humerus, latissimus dorsi. 
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pectoralis profundus, extensor carpi radialis and ulnaris 
muscles, shoulder and elbow joints, and the costal pleura. 
Their efferents opened into the Nn, 11. cervicales caudales, 
or the right tracheal trunk or the thoracic duct. 
The Lnn. axillares, according to Schwarze and Schroder 
(1964), received afferent vessels from the skin, bones and 
muscles of the shoulder and arm regions, the lateral and 
ventral wall of the thorax and abdomen and costal pleura. 
Their efferent vessels terminated in the Lnn. cervicales 
profundi caudales, the Lnn. axillares primae costae, the 
right tracheal duct or the thoracic duct. 
Thornton (1968) stated that the afferent vessels of the 
axillary In. came frcm the muscles of the shoulder and 
thoracic limb, while its efferents passed to the prepectoral 
lnn. According to Koch (1970), the Im. axillaris proprius 
received afferent vessels from the trapezius, latissimus 
dorsi, pectoralis profundus, all muscles of the thoracic 
limb (except the interossei), all bones of the thoracic 
limb, except the carpus and digits, all joints of the limb 
including the digitals. The efferents went to the Lnn. 
axillares primae costae and Lnn. cervicales caudales. 
The Lnn. axillares primae costae received afferents from 
the surrounding muscles, the bones of the thoracic limb up 
to the carpal joint, efferents of the Ln. axillaris proprius 
and Ln. infraspinam. Their efferents opened into the Lnn. 
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cervicales caudales or directly into the thoracic duct or 
into the right tracheal duct. The Im. infraspinam received 
afferents from the latissimus dorsi muscle and its efferents 
went to the Ln. axillaris proprius. 
The axillary node, according to Dyce and Wensing (1971), 
received afferent vessels frcnn the bone and muscles of the 
upper segment of the thoracic limb, including the girdle 
musculature. Its efferent passed first to the accessory 
nodes upon the chest wall and thence to the caudal cervical 
group. The minor nodes (Lnn. axillares primae costae), in 
addition, received some afferent vessels from the chest wall. 
The skin and subcutaneous fascia of the shoulder, arm and 
forearm, and all structures of the forefoot drained directly 
to the superficial cervical node. 
The Lymph Nodes and Lymph Vessels of the 
Thoracic Limb of the Sheep and Goat 
The terminology of the lynç>h nodes of the thoracic limb 
of the sheep and goat used by various authors has been pre­
sented in Table 2. 
The lymph nodes of the thoracic limb 
Grau (1933) stated that in the sheep the Lnn. axillares 
(proprii), 1-2 nodes, werê situated on the zsdisl face of 
the teres major muscle at the angle formed by the subscapular 
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artery and thoracodorsal vein on one hand and the brachial 
artery and vein on the other. The node(s) might be found 
only on one side or even on both sides. The Lnn. axillares 
primae costae, 2-3 nodes, lying on both sides of the axil­
lary artery and vein, at the site where the latter curved 
around the first rib. One node was situated on the cranial 
border of the vessels, hence, cranial to the first rib on 
the scalenus médius muscle, while the other node(s) was 
situated on the caudal face of the vessels on the serratus 
ventralis thoracis muscle. The Ln. axillaris accessorius, 
which apparently was rarely present and had never been described 
in the sheep, according to Grau, was located dorsal and 
caudal to the elbow joint on the lateral wall of the thorax, 
on the level of the costochondral joints, in the fifth 
intercostal space, directly next to the branches of the 
internal thoracic artery and vein, which supplied the 
pectoralis profundus muscle, and in the fifth intercostal 
space, close to the node, penetrated the thoracic wall into 
the main vessel. The Ln. cubitalis, common in man and horse, 
according to Grau (1934), only in 2 out of 35-40 cases, was 
found lying at the angle formed by the brachial and collateral 
ulnar veins on the medial face of the arm slightly proximal 
to the elbow joint, being covered by the sternocostal part 
of the pectoralis transversus muscle. In a third 
specimen Grau observed that a distinct, spindle-shaped 
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widening of the lymph vessels at the site typical for this 
node, while on the right fore limb this dilatation was 
absent. 
According to Iwanoff (1947-1948), in the goat the Lnn. 
axillares proprii, consisted frequently of two nodes, the larger 
one measuring 1.2-1.4 cm in length, and the smaller, generally 
round with a diameter of 0.4-0.5 cm. They were situated on 
the medial side of the teres major muscle at the angle formed 
by the axillary and subscapular veins. The location of these 
nodes, however, varied in the specimens investigated. The 
Lnn. axillares primae costae, 2-3 in number, almost round in 
shape with a diameter of 0.4-0.7 cm, were located lateral on 
the most cranial part of the first rib. Generally, the first 
node was located on the lateral face of the axillary artery; 
the second between the axillary artery and vein; the third 
ventral to the axillary vein. Usually one or two nodes were 
situated more caudal, hence, they did not reach the first 
intercostal space. The Ln. cubitalis and Lnn. axillares 
accessorius were not found by Iwanoff. 
May (1970) stated that in the sheep the Ln. axillaris 
was situated on the medial face on the distal part of the 
teres major along the course of the vein from the latissimus 
dorsi. 
In the sheep, according to Koch (1970), a small Ln. 
cubitalis was observed, which was located cranial to the 
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Lnn. axillares primae costae. Frequently« the sheep also 
possessed a small Ln. axillaris accessorius, which was situ­
ated cranial to the Ln. axillaris proprius. 
The lymph vessels of the thoracic limb 
Grau (1933) stated that the Lnn. axillares and Lnn. 
axillares primae costae received afferent vessels from the 
region of the triceps brachii muscle. The lii. axillaris 
propria also received some afferents from a part of the 
skin of the thoracic wall or if the node was absent, the 
afferents went to the Lnn. axillares primae costae. Lymph 
vessels coming from the shoulder and arm regions passed to 
the Lnn. axillares and Lnn. axillares primae costae. The 
vessels followed the thoracodorsal artery and vein. These 
nodes received also afferents from the skin of the cranial 
and ventral part of the chest, including the xiphoid region. 
The review on the afferents of the muscles of the 
thoracic limb of the sheep; Grau (1934) discussed them to­
gether with the lymph vessels of the neck (see pages 75-76). 
Grau (1943) stated that the efferent vessels of the Ln. 
axillaris proprius passed to the Lnn, sternales craniales. 
Iwanoff (1947-1948) stated that the Lnn. axillares 
proprii drained their lyit^h into the Lnn. axillares primae 
costae. The latter received afferent vessels frcsn the fere 
limb and their efferents went partly to the tracheal duct or 
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the thoracic duct, and partly to the Lnn. cervicales profundi 
caudales. 
The Lymph Nodes and Lymph Vessels of the Thorax 
and the Viscera of the Thoracic Cavity 
The terminology of the lymph nodes of the thorax and 
viscera of the thoracic cavity as applied by the different 
research workers has been presented in Table 3. 
The lymph nodes of the thorax and viscera of the thoracic 
cavity 
Baum (1912) described the lymph nodes of the thorax and 
viscera of the thoracic cavity together, because they are 
not always distinctly separated from each other, especially 
those on the dorsal wall of the thorax. He divided the 
lymph nodes of the wall of the thoracic cavity into: (a) 
Lql. intercostales thoracis dorsales, usually located at 
the costovertebral joints; (b) Lql. sternales s^. thoracis 
ventrales which were located on the inner surface of the 
sternum. Included in this group were the Lql. infra-
spinata and Lql. rhomboidea, present in some cases only. 
The lyinph nodes of the viscera in the thoracic cavity were 
divided into the following groups: (a) Lql. mediastinales, 
(b) Lql. bronchiales, (c) Lql. peric&gdiacâe, (d) Lql. 
diaphraqmaticae. 
Table 3. Terminology applied to the lymph nodes of the 
thorax and viscera of the thoracic cavity of the 
domestic ruminants 
Group Chauveau and Arloing, 
1891 (ruminants) 
Baum, 1912 (ox) 
Double chain of small 
rounded glands on each 
side of dorsal column 
Lgl. intercostales 
s. thoracis dorsales 
Glands at the base of Lgl. sternales s. 
the xiphoid cartilage thoracis ventrales 
— Lgl. sternalis cranialis 
Rudimentary glands lying 
beside internal thoracic 
vessels 
TVo long string of 
lobules on ventral 
surface of trachea 
Small granular masses in 
posterior mediastinum 
Lgl. infraspinata 
Lgl. rhomboidea 
Lgl. mediastinales 
Lgl. mediastinales 
dorsales 
Lgl. mediastinales 
ventrales 
Lgl. mediastinales 
craniales 
Lgl. mediastinales mediae 
Lgl. mediastinales 
caudales 
Lgl. mediastinalis 
caudalis longissima 
Lgl. mediastinalis 
caudalis aortici 
Lgl. (mediastinales) -
diaphragmaticae 
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3 
4 
5 
GodbillS/ 1915 (ox, sheep) Montant and Bourdelle, 1917 
(ruminants) 
Anterior intercostal 
Igls. 
Dorsoaortic or posterior 
intercostal Igls. 
Sus-sternal Igls. 
Presusternal Igl. 
Ganglions sous-dorseaux 
Ganglions thoraciques 
inférieures 
Ganglion sus-sternal 
Ganglion sterno-dia-
phragmatique or xi-
phoidien 
Anterior mediastinal Igls. Ganglions mediastins 
antérieures 
posterior mediastinal 
Igls. 
Ganglions mediastins or 
oesophagiens posteriores 
Table 3 (Continued) 
Group Ghauveau and Arloing, . Baum, 1912 (ox) 
1891 (ruminants) 
6 Bronchial glands Lgl. bronchiaies 
Lgl. eparterialis 
Lgl. bifurcationis 
Lglè bifurcationis 
sinistra 
Lgl. bifurcationis 
dextra 
Lgl. bifurcationis 
dorsalis 
Lgl. pulmonales 
Lgl. pulmonales 
sinistrae 
Lgl. pulmonales 
dextrae 
8 — Lgl. pericardiacae 
Lgl. pericardiaca 
sinistra 
Lgl. pericardiaca 
dextra 
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Godbille, 1915 (ox, sheep) Montant and Bourdelle, 1917 
(ruminants) 
6 Bronchial Igls. Two bronchial groups 
Unnamed Igl. 
Left pretracheobronchial A small tracheal group 
Igl. 
Right tracheobronchial — 
Igl. 
Intertrachedbronchial — 
Igl. 
8 
Table 3 (Continued) 
Group Martin, 1919 (ruminants) Leighton, 1927 (ox) 
Lgl. intercostales 
Lgl. sternales 
Lgl. sternalis cranialis 
A number of lymphatic glands 
at the upper part of the 
thoracic wall 
A number of lymphatic glands 
at the lower part of the 
thoracic wall 
3 Lgl. infraspinata 
4 Lgl. rhcnnboidea 
5 Lgl. mediastinales 
Lgl. mediastinales 
dorsales 
Lgl. mediastinales 
ventrales 
Lgl. mediastinales 
craniales 
Lgl. mediastinales 
mediae 
Lgl. mediastinales 
caudales 
Anterior mediastinal Igls. 
Posterior mediastinal Igls, 
Lgl. (mediastinales) 
diaphragmaticae 
Lgl. bronchiales 
Lgl. eparterialis 
Lgl. bifurcationes 
Bronchial glands 
Lgl. pulmonales 
1 
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von Ostertag, 1932 (ox) Sisson, 1938; Sisson and 
Grossman, 1953 (ox, sheep) 
1 Lnn. intercostales s. Intercostal Igls. 
s. thoracis dorsales 
2 Lnn. stemales s. Ventral mediastinal Igls. 
thoracis ventrales 
3 
4 
5 Lnn. médiastinales 
Lnn. médiastinales 
dorsales 
Lnn. médiastinales 
ventrales 
Lnn. médiastinales 
craniales 
Lnn. mediastinales 
medii 
Lnn. mediastinales 
caudales 
Infraspinatus Igl. 
RhoitOaoid Igl. 
Dorsal mediastinal Igls. 
Ventral mediastinal Igls. 
Anterior mediastinal Igls. 
Posterior mediastinal Igls. 
Diaphragmatic Igls. 
Lnn. bronchales Bronchial Igls. 
7 Lnn. pulmonales 
8 Pericardiac Igls. 
Left 
Right 
Table 3 (Continued) 
Group Grau, 1943 (ruminants) Edelmann et , 1943 (ox) 
1 Lnn. intercostales Dorsal Igls. 
2 Lnn. sternales Inferior thoracic Igls. 
Ln. sternalis cranialis 
3 Ln. infraspinam 
4 Ln. rhomboideus 
5 Mediastinal Igls. 
Lnn. mediastinales 
craniales 
Lnn. mediastinales medii 
Lnn. mediastinales 
caudales 
Ln. mediastinalis — 
caudalis longissimus 
Lnn. diaphragmatici 
6 Bronchial Igls. 
Ln. eparterialis 
Ln. bifurcationis — 
sinister 
Ln. bifurcationis dexter 
Ln. bifurcationis médius 
(dorsalis) 
7 Lnn. pulmonales 
8 Lnn. pericardiaci 
Ln. pericardiacus 
sinister 
Ln. pericardiacus dexter 
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Iwanoff, 1947-1948 (goat) Somers, 1951 (ox, pigs, 
sheep) 
1 Lnn. intercostales Intercostal Igls. 
(Lnn. thoracic! dorsales) 
2 Ln. sternalis (Ln. 
thoracicus ventralis) 
Sternal Igls, 
3 
4 
5 
Lnn. médiastinales aortici 
(dorsales) 
Lnn. médias tinales 
ventrales 
Lnn. médiastinales 
craniales 
Lnn. mediastinales medii 
Lnn. mediastinales 
caudales 
Mediastinal Igls. 
Anterior mediastinal Igls. 
Posterior mediastinal Igls, 
Lnn. diaphragmatici 
Lnn. bronchales 
Ln. eparterialis 
Ln. bifurcationis 
sinistra 
Ln. bifurcationis dextra 
Lnn. bifurcationes medii 
Bronchial Igls. 
Left bronchial Igls, 
Right bronchial Igls, 
Lnn. pulmonales 
8 Lnn. pericardiaci 
Table 3 (Continued) 
Group von Cstertag and Schon* 
berg, 1955 (ox) 
Dobberstein and Hoffmann, 
1964 (ox) 
1 Lnn. intercostales s. 
thoracis 
2 Lnn. sternales s. 
thoracis ventrales 
Nn. 11. intercostales 
Nn. 11. sternales 
craniales 
4 
5 Lnn. médiastinales 
Lnn. médiastinales 
dorsales 
Lnn. mediastinales 
ventrales 
Lnn. mediastinales 
craniales 
Lnn. mediastinales 
medii 
Lnn. mediastinales 
caudales 
Nn. 11. mediastinales 
dorsales 
Nn. 11. mediastinales 
craniales 
Nh. 11. mediastinales 
medii 
Nn. 11. mediastinales 
caudales 
Lnn. bronchales 
Ln. eparterialis 
Ln. bifurcationis 
sinister 
Ln. bifurcationis 
dexter 
Ln. bifurcationis 
dorsalis s. médius 
Lnn. mediastinales 
bronchales 
Lhn. pulmonales 
8 
Nn. 11. bronchopulmonàles 
Nn. 11. pericardiaci 
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Schvarze and Schroder, 
1964 (ruminants) 
Stokoe, 1967 (ox) 
3 
4 
5 
Lnn. intercostales Intercostal Igls. 
Lnn. sternales Sternal Igls. 
Lnn. sternales craniales Anterior sternal Igl. 
Lnn. sternales caudales 
Ln. xiphoideus 
Lnn. mediastinales 
Lnn. mediastinales 
craniales 
Lnn. mediastinales medii 
Lnn. mediastinales 
caudales 
Dorsal mediastinal Igls. 
Ventral mediastinal Igls. 
Anterior mediastinal Igls. 
Posterior mediastinal Igls, 
Lnn. bronchales 
Lnn. eparteriales s. 
tracheobronchales 
Lnn. bifurcationes 
sinistri 
Lnn. bifurcationes 
dextri 
Lnn. bifurcationes 
medii 
Diaphragmatic Igls. 
Bronchial Igls. 
Apical Igl. 
Left 
Right 
Dorsal or middle 
Lnn. pulmonales Pulmonary Igls. 
8 Pericardial Igls, 
Table 3 (Continued) 
Group Thornton, 1968 (ox) Nomina Anatomica Veteri-
naria, 1968 (ruminants) 
Intercostal Inn. Lnn. intercostales 
3 
4 
5 
Suprasternal Inn. 
Anterior sternal In. 
Subdorsal Inn. 
Ventral mediastinal Inn. 
Anterior mediastinal 
Inn. 
Middle mediastinal Inn. 
Posterior mediastinal Inn, 
Lnn. stemales 
Lnn. stemales craniales 
Lnn. stemales caudales 
Lnn. phrenici 
Ln. infraspinatus 
Ln. subrhomboideus 
Lnn. thoracici aortici 
Lnn. médiastinales 
craniales 
Lnn. mediastinales medii 
Lnn. mediastinales 
caudales 
6 Bronchial lnn. 
Apical In. 
Left bronchial In. 
Right bronchial In. 
Middle bronchial In. 
Lnn. tracheobronchales 
craniales 
Lnn. tracheobronchales 
sinistri 
Lnn. tracheobronchales 
dextri 
Lnn. tracheobronchales 
medii 
Lnn. pulmonales 
8 
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Koch/ 1970 (ox/ sheep) May, 1970 (sheep) 
Lnn. intercostales Lnn. intercostales 
2 — 
Ln. sternalis cranialis 
Lnn. sternales caudales 
3 
4 
5 
Ln. xiphoideus 
Lnn. mediastinales 
craniales 
Lnn. mediastinales medii 
Lnn. mediastinales 
caudales 
Lnn. mediastinales 
craniales 
Lnn. mediastinales medii 
Lnn. mediastinales 
caudales 
6 — Lnn. bronchai es 
Lnn. eparteriales 
Lnn. hifurcationes 
sinistri 
Lnn. bifurcationes 
dextri 
7 Lnn. pulmonales 
8 Lnn. pericardiac! 
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The Lai, intercostales, according to Baum (1912), 
measuring 0.4-2.0 on in diameter, embedded in fat, were 
situated in the intercostal spaces (though not in each 
space), close to the head of the rib or cranial to it 
immediately under the costal pleura. The Lgl. sternales 
represented a group of nodes, situated in the inter chondral 
space along the course of the internal thoracic artery and 
vein. Number and arrangement of the nodes varied greatly; 
in general, the arrangement was so that in each interchondral 
space only one node was found, in some cases however, two 
nodes were found. They were situated either on the medial 
face of the internal thoracic vessels, or on their dorsal 
surface, however, the nodes might not be found in each 
interchondral space. The size of the nodes ranged from 
about 0.5-1.0 cm in length. The Lgl. infraspinata, in the 
calf measuring about 0.5-1.0 cm long and 0.2-0.4 cm wide 
and thick, was located, embedded in fat, on the caudal 
border of the infraspinatus muscle on the dorsal end of the 
long head of the triceps brachii and medial to the 
latissimus dorsi, or cranial to this site immediately on 
the infraspinatus muscle. Baum stated that the Lgl. 
infraspinata was inconstant; he found only 4 times in 17 
cases investigated, while in 4 other cases, 1-3 small 
hemal lymph nodes were found either on one or both sides 
at the same place or a few centimeter away from the nodes. 
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The Lgl. rhomboidea, in the calf measuring 1.0-1.25 cm 
long, was situated under the cervical part of the rhomboideus 
muscle, near its ventral border and the cranial angle of the 
scapula, about 3.0-4.0 cm from the latter. The node was 
inconstant, only 3 times out of 20 cases it was found. The 
Lgl. mediastinales, according to their location, were sub­
divided into the following groups: (a) Lai, mediastinales 
dorsales, (b) Lgl. mediastinales ventrales, (c) Lgl. 
mediastinales craniales, (d) Lgl. mediastinales mediae, 
(e) Lgl. mediastinales caudales, to which sometimes in­
cluded the Lgl. (mediastinales) diaphraqmaticae. According 
to Baum (1912), the Lgl. mediastinales dorsales were found 
embedded in fat occupying the space between the dorsal face 
of the aorta and the body of the thoracic vertebra. They 
extended from the diaphragm to the cranial border of the 
aortic arch. On the left side the nodes, generally, were 
situated dorsal to the left azygos vein, while on the right 
side they were located on the dorsal face of the thoracic 
duct. Number and distribution of the nodes were, however, 
very variable. In adult animals the size of the nodes 
ranged from 1.0-3.5 cm. In their vicinity hemal lyn^h nodes 
were generally observed. The Lgl. mediastinales ventrales, 
2-5 nodes, measuring 1.0-3.0 cm in length, were situated on 
the inner side of the transversus thoracis muscle, close to 
the insertion of the diaphragm to the sternum, on a level 
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of the sixth or seventh interchondral space. Number and 
location of the nodes might vary considerably. The Lgl. 
mediastinales craniales, according to Baum (1912), were a 
number of lymph nodes, which in general, were situated in 
the mediastinum cranial to the aortic arch, their relation­
ship on the left and right side, however, differed slightly. 
On the left side Baum divided them into three groups: 
(a) 1-4 nodes, in the adult animal measuring 0.5-1.5 on 
long, were located between the brachiocephalic trunk, the 
left subclavian artery, the costocervical artery and the 
aortic arch, respectively. They lay on the left face of the 
trachea and esophagus, sometimes on the left side of the longus 
colli muscle, and therefore, could not be distinctly sep­
arated from the Lgl. mediastinales dorsales, (b) 1-3 small 
nodes, 0.5-2.5 cm long, were located on the ventral border 
of the brachiocephalic trunk, but could also extend partly 
or completely on the left face of the cranial vena cava. 
They were situated then on the ventral face of the trachea, 
(c) 2-4 nodes, were located on either side of the cranial 
thoracic aperture between the trachea and esophagus on one 
side and the manubrium sterni on the other, which Baum still 
included in the Lgl. mediastinales, while they frequently 
extended slightly into the thoracic cavity, and therefore, 
indistinctly separated from the remaining Lgl. mediastinales 
craniales. They were 1-3 nodes, lying on the side of the 
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origin of the internal thoracic artery. Most of them 
measured 2.0-3.5 cm long, accompanied by 1-2 smaller nodes. 
On the right side a group of nodes were found,dorsal to the 
trachea and cranial to the aortic arch,consisting of; (a) 
one large node (sometimes two), almost constantly found, 
was situated on the dorsal face of the trachea and the 
right face of the esophagus, respectively, medial to the 
right azygos vein. Because it reached the latter cranially 
and caudally it was called the Loi, venae azygos. The size 
of this node ranged from 4.0-7.0 an in length; (b) caudal 
to the first group, 1-3 nodes, measuring 1.0-5.0 an long, 
were situated on the dorsal face of the esophagus, and for 
a part still on the right side. They extended to the 
aortic arch, and could even extend caudally to the extent 
that they were located partly on the right side of the 
aortic arch, and were, therefore, included into the Lgl. 
médiastinales mediae; (c) 1-3 nodes were situated cranial 
to the right azygos vein (between it and the costocervical 
arterial and venous trunk) either on the right side of the 
trachea or still on the right side of the ventral part of 
the longus colli muscle. One to two nodes of this group, 
generally, were located immediately on the caudodorsal bor­
der of the costocervical trunk, but also between the 
costocervical artery and vein, therewith, could be displaced 
toward the cranial thoracic aperture. The Lgl. mediastinales 
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mediae# according to Baton (1912), were a number of nodes 
located on the right face of the aortic arch on 
the dorsal border or on the right face of the esophagus, 
and therefore, only visible from the right side. They were 
not distinctly separated from the Lgl. mediastinales 
craniales or caudales. There were 2-5 lymph nodes, measur­
ing 0.5-5.0 cm in length, lying in succession or one above 
another. The Lgl. mediastinales caudales as designated by 
Baum, were a group of nodes which were situated in the 
mediastinum caudal to the aortic arch and ventral to the 
thoracic aorta. Generally, the group consisted of one large 
node, in the adult measuring 15.0-25.0 cm (in the calf 5.0-
10.0 cm) long, almost reaching the diaphragm. Baum named 
it the Lgl. mediastinalis caudalis lonqissima. Occasionally 
this node could be separated into two, located one 
caudal to the other. Cranial to this node, 2-3 nodes (some­
times 1-4) were seen, in the adult animal 1.0-4.0 cm in 
length, wedged in the angle formed by the esophagus and 
aorta. A smaller node, measuring 1.5-2.5 cm long in the 
adult animal, was occasionally seen caudal to the preceding 
node. In most cases (but not always) one (sometimes two) 
node was situated on the left face of the esophagus im­
mediately caudal to the aortic arch and in adult ani­
mals they measured 1.0-2.25 cm in length. This node 
obviously belonged to the Lgl. mediastinales group, and 
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Baum (1912) designated it as the Lql. mediastinalis caudalis 
aortica. The Lql. (mediastinales) diaphraqmaticae were 
small nodes which occupied the thoracic side of the dia­
phragm, and were essentially situated on the terminal 
branches of the phrenic nerve or in its neighborhood or on 
the foramen venae cavae. The number and presence of the nodes 
greatly varied. Baum found up to 4 nodes in one specimen, which 
might even be absent in the other. In most cases one node was seen 
on the foramen venae cavae. The Lql. bronchi ales, as defined 
by Baum, were all lymph nodes located the end of the 
trachea, particularly at its bifurcation and on the bronchi. 
In the ox they were subdivided into 3 groups: (a) Lql. 
eparterialis, in the adult animal 2.0-5.0 cm long, 1.5-3.0 
cm wide, and 1.0-1.5 cm thick, was situated on the right 
face of the trachea, partly cranial and ventromedial to the 
origin of the tracheal bronchus, between the latter and the 
right azygos vein 7 therefore the vein partly covered the right 
surface of the node. Sometimes a second smaller node was 
seen, (b) Lql. bifurcationis, a group of lymph nodes, lo­
cated either on the left, right or dorsal face of the 
tracheal bifurcation, and divided into: (1) Lql. 
bifurcationis sinistra, situated on the left face of the 
tracheal bifurcation, caudal to the ligamentum arteriosum 
and closely caudal to the aortic arch. The size of the node 
in the adult animal ranged from 2.5-3.5 cm long, 2.0-2.5 an 
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wide, and 0.75-1.5 on thick. In one case two nodes were 
found, situating one caudal to the other and between them a 
third small node was observed. These nodes had the same size 
mentioned above. (2) Lql. bifurcationis dextra, in adult 
animals 1.0-3.0 cm long, was situated on the right face of the 
tracheal bifurcation and on the dorsal border of the right 
pulmonary artery. In about 25 percent of the cases investi­
gated (6 out of 23) the node was absent? otherwise in ex­
ceptional cases two nodes could be found. Baum (1912) re­
jected the idea that the Lgl. bifurcationis dextra displaced 
in the depth of the lung tissue, because in the investigated 
cases he frequently found this node as well as the Lgl. 
pulmonales were either absent or both present in the same 
lung. (3) Lgl. bifurcation!s dorsalis, situated on the 
dorsal face of the bifurcation or on one of the main 
bronchi. The Lql. pulmonales, in the calf from pin head 
size to 1.0 cm long, in the adult animal 0.5-1.5 cm in 
length. They were again divided into the Lgl. pulmonales 
sinistrae, 1-2 nodes, and the Lql. pulmonales dextrae, also 
1-2 nodes. Their location varied greatly. The Lql. 
pericardiacae. as defined by Baum, were several small nodes, 
located directly on the pericardium, and also received lymph 
vessels from the latter. Depending whether they were situ­
ated on the left or right side of the pericardium, Baum di­
vided them into the Lql. pericardiaca sinistra and dextra. 
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The Lgl. •pericardiaca dextra, in the calf measuring 0.3-0,5 
cm and in the adult animal 0.5-1.0 cm in length, and was 
occasionally situated on the right side of the pericardium 
closely to the opening of the cranial vena cava into the 
right atrium. The node was anbedded in fat, between 
the pericardium and the mediastinal pleura. The 
Lgl. pericardiaca sinistra varied in size, but generally 
it measured 0.5-1.5 cm in length in the adult animal. It 
was situated caudoventral to the border of the aortic arch 
and cranial to the left azygos vein, at the site where the 
pulmonary artery and the left azygos vein penetrated the 
pericardium. Sometimes the node was very large, measuring 
7.0 cm long, 2.5 cm wide, and 1.5 cm thick. Occasionally 
the node was absent (one out of 8 cases). Baum stated 
that the Lgl. pericardiacae sinistrae accessoriae 
were located on the site of origin of the pulmonary artery 
from the heart. 
According to Godbille (1915), in the region of the 
thorax 2-3 glands were located in the vertebral groove^ be­
tween the longus colli muscle and first two or three ribs, 
on the course of the vertebrodorsal artery. These glands 
were called the anterior intercostal Iqls. Above the 
thoracic aorta and on each side of the bodies of the 
vertebrae, surrounded by fat, there were a series of small 
glands, as large as peas, which were sometimes visible under 
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the costal pleura. They were situated close to each 
intercostal artery in the interval between the 
vertebrocostal joints, and were called the dorsoaortic or 
posterior intercostal according to their location. In some 
cases they were divided into a dorsoaortic and an inter­
costal. Frequently the glands, situated opposite the 
eleventh and twelfth intercostal space, were large. 
Godbille stated that the susternal Iqls. were located above 
the sternum and along the internal thoracic artery and vein. 
Their sizes varied. There might be one, two or three large 
ones; while others gradually reduced to fine hematic 
granulations or might even disappear entirely. Those 
most frequently found were situated below the third, fourth 
and fifth intercostal spaces. The presusternal Iql. was 
situated in the space between the cartilage of the 
first rib and the lateral face of the first sternebra. 
Further, according to Godbille, a small unnamed lymph gland 
was frequently found on a level of the costochondral articu­
lation of the sixth rib, under the pleura and surrounded by 
a streak of fat, which corresponded to the sternodiaphragmatic 
gland of man. The sternopericardiac Iql. was a thoracic 
gland situated caudal to the apex of the pericardium, be­
tween the folds of a piece of mediastinum which remained 
adherent to the sternum and the diaphragm. This gland, ac­
cording to Godbille (1915), was homologous to the median 
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diaphragmatic gland of man. He stated that the visceral 
lymphatic glands of the thorax consisted of: (a) the left 
pretracheobronchial, the most cranial bronchial gland on 
the left side, situated between the esophagus, aorta, 
bronchial trunk and trachea; (b) the corresponding gland 
on the right side, the right tracheobronchial, situated at 
the bottom of the fissure which separated the middle and 
cranial lobes, against the left bronchial trunk and the 
pulmonary vein, concealed by pulmonary tissue; 
(c) an unnamed Iql., situated on a level with the hilus of 
the right cranial lobe, and often concealed by parts of 
the right auricle; (d) the intertracheobronchial, situated 
in the angle of the bifurcation of the trachea; (e) the 
posterior mediastinal or esophaqo-aortic or posterior 
esophageal, situated in the caudal mediastinum; (f) anterior 
esophageal or tracheo-esophageal, 1-2 glands, located on a 
level with the bifurcation of the trachea; (g) the sub-
tracheal, a single glandular mass between the trachea and 
the aortic arch. 
The parietal lymph nodes of the thorax, according to 
Montant and Bourdelle (1917), consisted of; (a) ganglions 
sous-dorseaux, located on the dorsal part of the intercostal 
spaces on each side of the vertebral bodies, and related to 
the aorta and longus colli muscle, (b) ganglions thoracigues 
inférieures, situated along the course of the internal 
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thoracic artery and were partly covered by the transversus 
thoracis muscle at the ventral intercostal space. The 
first of this chain of nodes, ganglion sus-sternal# 
rather volimiinoiis, was visible above the first sternebra and 
belonged to the lymph nodes of the cranial thoracic aperture. 
The last nodes of the chain were associated with those of the 
opposite side as a small group called ganglion sterno-
diaphragmatioue or xiphoidien, embedded in fat, which was 
situated above the sternum between the heart and the dia­
phragm. The lymph nodes of the cranial mediastinum were 
divided into several groups: (a) two bronchial groups, one 
situated mainly above the trachea, the other smaller group, 
located on the supplementary right bronchus, (b) a small 
tracheal group, situated above the trachea at the origin 
of both aorta, (c) several ganglions oesophagiens, usually 
hematic, distributed along the course of the esophagus on 
its dorsal border. In the caudal mediastinum there were 
the ganglions mediastins or oesophagiens posteriores, 3-4 in 
number, distributed along the dorsal face of the esophagus, 
caudal to the base of the heart to the diaphragm; the most 
caudal node was well developed, the other smaller nodes were 
occasionally fused with the major part as two or less 
distinct nodes. 
Leighton (1927) listed 4 groups of lyn^h nodes in the 
thoracic cavity: (a) a considerable number of lymphatic 
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glands were foxind in relation to the ventral and dorsal 
part of the wall of the thorax, most of these glands being 
small in size. Those related to the dorsal thoracic wall 
rested either at the side of the bodies of the vertebrae or in 
the intercostal spaces. On the medial wall of the thorax a 
few lymphatic glands were found close to the sternum and 
between the costal cartilages. None of them were very large, 
and they were in anatomic relationship with the internal 
thoracic veins; (b) the anterior mediastinal Iql., situated 
between the folds of the cranial mediastinum; (c) the 
posterior mediastinal Iqls., located immediately under the 
aortic arch; (d) the bronchial Iqls., situated on either side 
of the trachea at the point of its bifurcation, where they 
were covered by the aorta, and in most animals, which have 
been fattened, also by a certain amount of fat. 
Martin (1919) and von Ostertag (1932, 1934) described 
the lyitçh nodes of the thorax and thoracic cavity basically 
in agreement with Baum (1912). 
Edelmann et al. (1943) stated that the submaxillary, 
parotid, superior cervical, middle cervical and inferior 
cervical lynçh glands belonged also to the respiratory 
apparatus, because they received lymph from regions be­
longing in part to the digestive as well as to the respira­
tory apparatus. The bronchial Iqls., according to these 
authors, were located at the bifurcation of the trachea, in 
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the lung tissue at the branching site of the bronchi. In 
the ox they formed a continuous chain with the posterior 
mediastinal Igls. ; there were one large or several small 
glands to the left of the aortic arch, one on the right, 
at the branching of the bronchus of the cranial lobe, or 
at the root of the lobule of the right lobe, besides a 
lymph gland of the size of a hazelnut at the base of the 
division between the cranial and caudal lobes of the right 
lungs. The mediastinal Igls. consisted of the: (a) an­
terior mediastinal Igls. con^rised numerous lymphatic glands 
in the precordial mediastinal space near the cranial vena 
cava. In the ox several large lymph glands were found above 
the first sternebra, near the entrance of the thorax; (b) 
posterior mediastinal Igls., 1-2 in number, located along 
the dorsal wall of the esophagus, the caudal node was 
conspicuously large. The lymph glands of the thoracic 
wall, according to Edelmann et al. (1943), comprised: 
(a) dorsal Igls., small glands, located to the side of the 
vertebrae, between the consecutive articulations of the head 
of the ribs, and between the layers of the intercostal mus­
cles; (b) inferior thoracic Igls., situated on the dorsal 
surface of the sternum along the internal thoracic vein, 
i.e., between the costal cartilage and sternal articulations. 
According to Dobberstein and Hoffmann (1964), the Nn. 
11. intercostales were single nodes, located on a level of 
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the head of the ribs subpleurally, but not in all inter­
costal spaces. The 11. sternales were located under 
the transversus thoracis muscle in the first interchondral 
space. The médiastinales dorsales, 4-5 in number, 
were located between the aorta and the body of the thoracic 
vertebrae. Dobberstein and Hoffmann did not state the 
presence of the ventral mediastinal lymph nodes in the ox. 
The médias tinales craniales were located in the 
precardial mediastinal fold; the Nn. 1^. médias tinales medii 
were not described in the ox. The Nn. 11. mediastinales 
caudales were situated close to the esophagus, caudal to the 
aortic arch. The Nn. 11. bronchopulmonales were situated on 
the bifurcation of the trachea and along the bronchi. The 
Nn. 11. pericardiaci were situated ventral to the opening 
of the cranial vena cava into the right atrium, close to 
the left azygos vein. 
The intercostal Inn., according to Thornton (1968), 
also known as dorsocostal, were situated in the intercostal 
spaces at the junction of the ribs with their vertebrae, 
being covered by the intercostal muscle. Most of these 
nodes were small, and not all of the intercostal spaces 
contained a node. The subdorsal Inn, were located in the 
fat between the aorta and thoracic vertebrae. Though ir­
regular in arrangement, they varied in length from 0.125-
2.5 cm and frequently removed with the lungs in dressing 
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the carcase. The suprasternal or sternocostal Inn., ac­
cording to this author, were situated between the costal 
cartilages and were covered by the muscle. They could be 
exposed by an incision 7.5 an from and parallel to the cut 
surface of the sternum, and were found at the junction of 
the internal thoracic vein with a line continuing the caudal 
border of each rib. The node in the fourth intercostal 
space was large and readily exposed, but they were not 
present in every intercostal space. The largest of this 
group, known as presternal or anterior sternal, was super­
ficially placed and embedded in fat on the first segment 
of the sternum. The bronchial Inn, consisted of two main 
bronchial nodes, the right and left, together with two 
smaller nodes. Irregular in shape and measuring 3.75 by 
2.5 an the left bronchial In. was found close to the left 
bronchus, deeply embedded in fat and partly covered by the 
aorta. The right bronchial In. was related to the right 
bronchus, smaller than the left, and partly hidden by the 
right lung. It was absent in 25 percent of the cases, 
while in some two nodes were found. The middle bronchial 
In. was situated in the midline above the bifurcation of the 
trachea, but absent in 50 percent of cases; the apical In. 
was located on the tracheobronchus where it entered the 
cranial lobe. A node known as the inspector's node, present 
in 75 percent of cases was situated at the junction of the 
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cranial and middle lobes of the right lung. The anterior 
mediastinal Ihn. were numerous, lying in the mediastinal 
space cranial to the heart, and related anatomically to the 
esophagus, trachea and thoracic aorta. The posterior 
mediastinal Inn., 8-12 in number, were found in the fat 
along the dorsal wall of the esophagus. The largest and 
most caudal of these nodes was located caudal to the heart, 
being up to 20.0 cm in length and extending almost to the 
diaphragm. The xiphoid or ventral mediastinal Inn, were 
found in the loose fat at the junction of the sternum and 
diaphragm on a level of the sixth rib, and related 
anatomically to the apex of the heart; these nodes were 
absent in 50 percent of cases. 
According to Stokoe (1967), the intercostal Iqls. were 
situated at the dorsal ends of the intercostal spaces. The 
dorsal mediastinal Iqls. were situated on each side of the 
thoracic aorta. On the right they were related to the 
thoracic duct, while on the left side to the left azygos 
vein. The ventral mediastinal Iqls., according to this 
author, were located on the transversus thoracis muscle. 
The anterior mediastinal Iqls. were situated at the cranial 
thoracic aperture and along the esophagus, trachea, cranial 
vena cava and brachiocephalic trunk. The -posterior 
mediastinal Iqls. were located along the esophagus from the 
aortic arch caudally. The diaphragmatic Iqls. were situated 
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at the caval foramen and termination of phrenic nerves. 
The bronchial Iqls., generally 3-4 in number, consisted of: 
(a) left bronchial# situated in the space between the aortic 
arch and the left pulmonary artery; (b) dorsal or middle 
bronchial might be present above the bifurcation of the 
trachea; (c) apical bronchial, situated at the origin of 
the right tracheobronchus. The inconstant -pulmonary Iqls., 
when present, were situated on the main bronchi. 
The thoracicum dorsale, according to Koch (1970), 
consisted of: (a) Lnn. intercostales, which were located 
individually in the intercostal space, though not in all 
spaces; in this matter two nodes could be found in the 
neighboring intercostal space. These nodes were smaller 
than those in the horse; (b) Lnn. mediastinales dorsales, 
many middle sized nodes, located dorsal to the aorta. The 
sympathetic trunk passed between them and the Lnn. inter­
costales, according to this author. The Lc. thoracicum 
ventrales, comprised 2 groups: Ln. sternalis cranialis 
and Lnn. sternales caudales. The Ln. sternalis cranialis 
was situated on a level of the first intercostal space, 
closely cranial to the transversus thoracis muscle on the 
internal thoracic vessels. Two more nodes with the same 
names could be found closely cranial to them. The Lnn. 
sternales caudales were located under or on the transversus 
thoracis muscle. A Ln, xiphoideus was located in the region 
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of the xiphoid cartilage of the sternum. The Lc. 
mediastinale of the ox consisted of 3 groups: (a) Lnn. 
mediastinales craniales were located in the pericardial 
mediastinal fold; (b) Lnn. mediastinales medii were situ­
ated on the right face of the esophagus and on the right 
side of the aortic arch; (c) Lnn. mediastinales caudales 
were located in the concavity of the aortic arch, one of 
them was very large measuring 2.0 cm in length. 
The lymph vessels of the thorax and the viscera in the 
thoracic cavity 
According to Baian (1912) / the Lgl. intercostales re­
ceived afferent vessels from muscles of the dorsal and 
lateral side of the thoracic wall, pleura, ribs, thoracic 
vertebrae and peritoneum. In general, an efferent vessel 
came off from each intercostal node and opened into the 
Lgl. mediastinales dorsales. Many variations could occur 
in the origin of the efferents of the Lgl. intercostales. 
The afferent vessels of the muscles of the ventral and 
lateral thoracic wall, abdominal muscles, diaphragm, costal 
pleura, mediastinum, ribs, sternum, pericardium, liver, 
peritoneum, and efferents of the Lgl. mediastinales 
ventrales went to the Lgl. sternales. The efferents of 
these nodes opened into the Lgl. sternalIs cranialis. 
The Lgl. infraspinata received afferent vessels from the 
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latlssixnus dorsi and its efferents went to the Lgl. axil­
laris propria. The Lgl. rhomboidea received afferent ves­
sels from the supraspinatus, rhomboideus and serratus 
ventralis muscles/ and its efferents opened into the Lgl. 
costocervicalis. The Lgl. mediastinales dorsales received 
afferents from the dorsal and lateral side of the thoracic 
wall/ diaphragm, pericardium/ spleen (in some cases), pleura, 
mediastinum and peritoneum, ribs, efferents of the Lgl. 
intercostales and Lgl. pericardiaca sinistra. Their ef­
ferents showed many variations in their formation as well 
as termination. The afferent vessels of the Lai. 
mediastinales craniales came from the diaphragm and 
pericardium, costal and mediastinal pleura, and ribs. 
Their efferent, generally single, came off each node to 
open into the Lgl. sternalis cranialis. Variation and num­
ber of the efferents of the Lgl. mediastinales ventrales 
could occur. The Lgl. mediastinales craniales received 
afferent vessels from the thoracic part of the esophagus, 
trachea, thymus, vessels of the lungs, pericardium and 
heart, efferents of the nodes in the first-fourth inter­
costal spaces, vessels of the Lgl. eparterialis, sometimes 
efferents of the Lgl. sternalis cranialis, Lgl. bifurcationis 
sinistra, and left efferents of the most cranial part of the 
Lgl. mediastinales dorsales; on the right side vessels from 
the Lgl. mediastinales mediae and Lgl. pericardiaca dextra. 
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The efferents of the left Lgl. mediastinales craniales 
showed many variations in their termination, for instance, 
they opened either in another Lgl. mediastinales craniales 
or in the left Lgl. costocervicalis or in the left tracheal 
trunk. On the right side a part of the efferents passed to 
the right Lgl. costocervicalis, the other part to the 
thoracic duct. The Lgl. mediastinales mediae received af­
ferent vessels from the thoracic part of the esophagus and 
trachea, lungs, efferents of the first-fourth Lgl. inter­
costales and Lgl. bifurcationis dextra. Their efferents, 
1-2 in number, passed either to the thoracic duct or the 
common efferent of the Lgl. mediastinales caudales or to a 
Lgl. mediastinalis cranialis. The afferent vessels of the 
Lgl. mediastinales caudales cajne from the thoracic part of 
the trachea, lungs, pericardium, diaphragm, mediastinum and 
peritoneum, liver, spleen, efferents of the Lgl. pulmonales, 
sometimes the efferents of the Lgl. mediastinales dorsales. 
The efferent vessels of these nodes converged to form a 
large vessel, which opened into the thoracic duct. The Lgl. 
(mediastinales) diaphraomaticae received afferent vessels 
from the diaphragm and mediastinum, and their efferents, 
1-2 in niamber, opened into the Lgl. mediastinalis caudalis 
longissima. The Lgl. eparterialis received its afferents 
from the lungs and efferent vessels of the right Lgl. 
pulmonales. Its efferents, 1-2 vessels, opened into the 
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Lgl. mediastlnales cranlales. The afferent vessels of the 
Lgl. bronchialis sinistra came from the thoracic part of the 
esophagus, and sometimes an efferent of the Lgl. 
mediastinales dorsales, efferents of the Lgl. mediastinalis 
aortica and Lgl. pericardiaca sinistra. Its efferents 
coursed either to the common efferent of the Lgl, 
mediastinalis caudalis aortica or those nodes located be­
tween the trachea and brachiocephalic trunk. The Lgl. 
bifurcationis dextra received afferent vessels from the 
lungs, efferents of the Lgl. bifurcationis dorsalis and 
Lgl. pulmonales. Its efferents opened into the Lgl. 
mediastinales mediae. The afferent vessels of the Lgl. 
pulmonales came from the lungs, which originated from all 
lobes but the cranial. The efferent vessels joined the 
deep lymph vessels of the lungs, and a part went to the 
left and right Lgl. bifurcationis and the Lgl. eparterialis, 
another part to the Lgl. mediastinales caudales. The Lgl. 
•pericardiacae received afferent vessels from the pericardium 
and, in exceptional cases, from the heart. 
Godbille (1915) and Montant and Bourdelle (1917) did 
not describe the afferents and efferents of the lyitçh nodes 
of the thorax and viscera of the thoracic cavity. Accord­
ing to Leighton (1927), the lymph from the rectus abdominis 
muscle, the cranial surface of the diaphragm and from the 
intercostal muscle was collected by the lymph nodes of the 
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upper and lower parts of the thorax. The efferents went 
into three directions: the mediastinal, the right tracheal 
trunk and the remainder into the thoracic duct. The anterior 
mediastinal Iqls., according to this author, received af­
ferent s from the heart, pericardium and part of the dia­
phragm. Their efferents opened partly into the thoracic 
duct, partly into the tracheal duct. The afferents of the 
posterior mediastinal Iqls. came from the mediastinum, 
esophagus, pleura, diaphragm, the cranial abdominal region, 
and from the liver. Their efferents terminated partly into 
the bronchialIgls. or into the anterior mediastinal Igls., 
and the remainder coursed to the thoracic duct. The 
bronchial Iqls. received afferent vessels from the lungs, 
as well as which had already passed through the posterior 
mediastinal Igls. 
Martin (1919), von Ostertag (1932, 1934), Sisson (1938), 
Grau (1943) and Sisson and Grossman (1953) basically de­
scribed the afferent and efferent vessels of the thorax and 
viscera of the thoracic cavity in agreement with Baum (1912). 
Edelmann et (1943), in their description on the 
afferents and efferents of the respiratory apparatus and 
the thoracic cavity, stated that the bronchial Iqls. received 
afferent vessels from the lungs and efferents of the pos­
terior mediastinal Igls. The efferents of the bronchials 
partly went to the thoracic duct and partly to the posterior 
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mediastinal Igls. The anterior mediastinal lois, received 
afferent vessels from the heart, pericardium, thymus, 
thoracic wall, mediastinum and diaphragm. Their efferents 
Went to the thoracic duct or the cranial vena cava. The 
posterior mediastinal Iqls. received afferent vessels from 
the esophagus, pericardium, diaphragm, mediastinum and 
parietal surface of the liver. Their efferent vessels 
opened into the bronchial nodes or the anterior mediastinal 
Igls. or the thoracic duct. The dorsal Iqls. of the thoracic 
wall, according to Edelmann et (1943), received afferent 
vessels from the thoracic vertebrae, muscles of the dorsal 
wall of the thorax, pleura, diaphragm and intercostal mus­
cles. Their efferents terminated in the thoracic duct. The 
inferior thoracic Iqls. received their afferents from the 
rectus abdominis and transversus abdominis muscles, thoracic 
and intercostal muscles, pleura and diaphragm. Their ef­
ferents went to the cistema chyli or the inferior cervical 
Igls. 
According to Somers (1951), the intercostal Iqls. in 
the ox received afferent vessels from the intercostal mus­
cles, the dorsal muscles, thoracic vertebrae, parietal 
pleura, and partly from the periosteum and the diaphragm. 
The efferents coursed forward and opened into the mediastinal 
Igls. or into the thoracic duct. The afferent vessels of the 
sternal Iqls. came from the rectus abdominis and intercostal 
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muscles/ parietal pleura and diaphragm. Their efferents 
opened into the prepectoral Igls. or into the tracheal trunk 
on the right side or into the thoracic duct on the left. 
The right bronchial Igl. received afferent vessels chiefly 
from the lung^ thoracic part of the esophagus and the heart. 
Ihe efferents opened into the mediastinal Igls. The anterior 
mediastinal Igls., according to Somers (1951), received af­
ferent vessels from the pleura, esophagus, pericardium and 
heart, and efferents of the bronchial Igls., thymus and 
small lymph glands along the phrenic nerve. Their efferents 
passed either to the thoracic duct and tracheal trunk, or 
to the prepectoral, before entering, the large lymphatic trunk. 
The posterior mediastinal Igls. received afferent vessels 
from the esophagus, lungs, pericardium, mediastinum, 
peritoneum, liver, efferents of the right bronchial, and 
the spleen. The efferents of the posterior mediastinal 
Igls. opened into the thoracic duct. 
Dobberstein and Hoffmann (1964) stated that the afferent 
vessels of the 11. intercostales came from the muscles 
of the trunk, the ribs, scapula and its cartilage, costal 
pleura, mediastinum and diaphragm. Their efferents went to 
the mediastinal lymph nodes and the thoracic duct. The af­
ferent vessels of the 3^. sternales craniales came frcm 
the muscles of the thoracic wall, ribs, sternum, trachea, 
esophagus, thymus, pericardium, pleura, diaphragm and liver. 
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Their efferents went to the mediastinal lymph nodes and 
the thoracic duct# respectively/ or to the right tracheal 
trunk. The 3^, médiastinales dorsales received af­
ferent vessels from the thoracic vertebrae, muscles and 
bones of the thoracic wall, mediastinum, aorta and liver. 
Their efferents passed to the thoracic duct, sometimes to 
the mediastinal lymph nodes. The afferents of the 11. 
mediastinales craniales, according to Dobberstein and Hoff­
mann (1964), came from the thoracic part of the trachea and 
esophagus, thymus, lungs, heart and pericardium. Their 
efferents opened into the thoracic duct or tracheal trunk. 
The Nh. 11. mediastinales caudales received afferent ves­
sels from the esophagus, mediastinum, pericardium, dia­
phragm, peritoneum, liver and spleen. The efferents of 
these lymph nodes passed to the thoracic duct. Hie afferent 
vessels of the Nn. bronchopulmonales came from the trachea, 
bronchi, lungs, except the apical lobe of the right lung, 
pericardium, heart, esophagus and mediastinum. Their ef­
ferents coursed to the Nh. 11. mediastinales craniales 
(those of the Nn. 11. pulmonales through the Nn. 11. 
bifurcationes) or directly to the thoracic duct. The Nn. 
11. pericardiaci received afferent vessels from the heart 
and pericardium, and their efferents passed to the neighbor­
ing nodes. 
According to Stokoe (1967), the intercostal lois. 
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received afferent vessels from the muscles of the dorsal 
and lateral thoracic wall, peritoneum, thoracic vertebrae 
and ribs; their efferents went to the mediastinal Igls. 
The dorsal mediastinal Igls. received afferent vessels from 
the same structures drained by the intercostals, in addition, 
from the diaphragm, mediastinum, pericardium and intercostal 
Igls. Their efferents passed to the thoracic duct or joined 
the common duct of the posterior mediastinal Igls. The 
ventral mediastinal Igls. received afferent vessels from the 
costal and mediastinal pleura, diaphragm, pericardium and 
ribs. Their efferents united to form a trunk, which passed 
to the sternal Igls. The anterior mediastinal Igls. re­
ceived afferent vessels from the thoracic esophagus, trachea, 
thymus, lungs, pericardium, heart, costal and mediastinal 
pleura, the first four intercostal Igls., and nodes on the 
tracheal bronchus. Their efferents passed to the thoracic 
duct, right tracheal trunk and costocervical Igl. 
The afferent vessels of the posterior mediastinal Igls. 
came from the esophagus, lungs, pericardium, mediastinum, 
peritoneum, liver and spleen. Their efferents united to 
form a common duct which emptied its lyn^h into the thoracic 
duct. The diaphragmatic Igls. received afferent vessels from 
the diaphragm and mediastinum, and their efferents went to 
the posterior mediastinal Igls. The bronchial Igls. 
received afferent vessels from the lungs, pulmonary 
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Igls., thoracic esophagus and heart; their efferents passed 
to the common duct of the posterior mediastinal, middle 
mediastinal or anterior mediastinal Igls. The pulmonary 
Igls. received afferent vessels from the lungs, and their 
efferents passed to the bronchial and posterior mediastinal 
Igls. The pericardial Iql. received afferents from the 
pericardium, and its efferents went to the anterior 
mediastinal, left bronchial and apical Igls. The afferent 
vessels of the sternal Igls. came from the muscles of the 
ventral and lateral side of the diaphragm, pleura, 
pericardium, peritoneum, liver, ribs, costal cartilage, 
sternum and ventral mediastinal Igls. Their efferents 
passed to the anterior mediastinal Igls. or to the termina­
tion of the right tracheal trunk on the right and to the 
thoracic duct on the left. 
According to Thornton (1968), the intercostal Inn, 
received afferent vessels from the dorsal region, inter­
costal muscles, ribs, and parietal pleura. Their efferents 
went to the mediastinal Inn. The subdorsal Inn, received 
afferent vessels from the same structures as intercostals, 
mediastinum, pericardium, diaphragm and efferents of the 
intercostal Inn. Their efferents went to the thoracic duct. 
The suprasternal Inn, received afferent vessels from the 
diaphragm, abdominal and intercostal muscles, parietal and 
visceral pleura, and peritoneum. Their efferents went to 
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the thoracic duct or the prepectoral Inn. The left 
bronchial In. discharged their lymph into the thoracic 
duct; the right bronchial In. into the posterior mediastinal 
Inn, or thoracic duct; the middle bronchial and apical Inn, 
into the anterior mediastinal Inn. The anterior mediastinal 
Inn, received afferent vessels from the heart, pericardium, 
mediastinum and thoracic wall, efferents of the apical and 
middle bronchial. Their efferents went to the thoracic 
duct. The posterior mediastinal Inn, received afferents 
from the lungs, diaphragm, peritoneum, surface of the liver 
and spleen. Their efferents passed to the thoracic duct. 
Koch (1970) stated that the afferent vessels of the 
Lnn. intercos tales came from the muscles and fascia of the 
trunk, the ribs, thoracic and lumbar vertebrae, scapula and 
its cartilage, the dorsal half of the costal pleura, the 
peritoneum of the intrathoracic abdominal cavity and the 
lateral abdominal wall. Their efferents passed to the 
thoracic duct or the neighboring lyrtçh nodes in the 
mediastinum. The afferents of the Lnn. mediastinales 
dorsales came from the muscles and fascia of the thoracic 
wall, the ribs and their vertebrae, mediastinal pleura, 
aortic wall, efferents of the Lnn. intercostales, pericardium, 
frequently the spleen, liver, dorsal costal pleura, 
precardial mediastinum, intrathoracic peritoneum, efferents 
of the Lnn. intercostales and Lnn. pericardiaci. Their 
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efferents opened into the thoracic duct or into the Lnn. 
mediastinales caudales. The afferent vessels of the Ln, 
sternalis cranialis, according to Koch, came from the 
ventral thoracic and abdominal muscles, diaphragm, pleura 
of the ventral half of the thorax, ribs and their cartilages, 
sternum, pericardium and liver. Its efferents opened into 
neighboring nodes or the thoracic duct or the right tracheal 
trunk. The afferent vessels of the Lnn. sternales caudales 
came from the ribs, diaphragm, pericardium, pleura of the 
ventral half of the thorax and postcardial mediastinum. 
Their efferents resembled the Ln. sternalis cranialis. 
The Lnn. mediastinales craniales received afferent vessels 
from the esophagus, lungs, heart, pericardium, mediastinum 
and their lymph nodes. Their efferents opened directly or 
through neighboring nodes into the thoracic duct. The af-
ferents of the Lnn. mediastinales mediae came from the same 
region as the Lnn. mediastinales craniales, with the excep­
tion of the heart and pericardium. Their efferents passed 
to the thoracic duct. The Lnn. mediastinales caudales re­
ceived afferent vessels from the postcardial mediastinum, 
pericardium, esophagus, peritoneum, spleen, liver and ef­
ferents of the Lnn. mediastinales mediae and Lnn. pulmonales. 
Their efferents passed directly or via neighboring nodes 
to the thoracic duct. The Lnn. bronchales received afferent 
vessels from the trachea, heart, a part of the esophagus 
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and efferents of the Lnn. pulmonales. Their efferents 
went to the thoracic duct or Lnn. médiastinales mediae or 
craniales. The Lnn. pulmonales received afferent vessels 
from the lungs, and their efferents went to the Lnn. 
bronchales or the Lnn. médiastinales caudales. The Ln. 
eparterialis received afferents from the lungs, and its 
efferent vessel passed to the Lnn. médiastinales craniales. 
The afferent vessels of the Lnn. pericardiaci came from the 
pericardium and heart, and their efferents opened into the 
Lnn. mediastinales dorsales and Lnn. médias tinales dorsales, 
Lnn. mediastinales craniales or Im. eparterialis. 
Sisson and Grossmann (1953) stated that the terminal 
part of the thoracic duct was often ampullated, but the 
lyn^haticovenous system opening was small. The duct re­
ceived efferent vessels of the intercostal, mediastinal and 
bronchial lnn. 
According to Dyce and Wensing (1971), in the ox the 
thoracic duct arose from the cisterna chyli and entered the 
thorax along the right side of the aorta. It inclined 
ventrally over the right face of the aortic arch and then 
crossed the left aspect of the trachea within the pericardiac 
mediastinum. It opened in the cranial vena cava or on its 
tributaries. Often the duct was duplicated for all parts 
of the course. 
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The Lymph Nodes and Lymph Vessels of the Thorax and the 
Viscera of the Thoracic Cavity of the Sheep and Goat 
The terminology of the lyn^h nodes of the thorax and 
viscera in the thoracic cavity as applied by various authors 
has been presented in Table 3. 
The lymph nodes of the thorax and viscera of the thoracic 
cavity 
According to Godbille (1915), the lynçh nodes of the 
thorax and viscera of the thoracic cavity of the sheep re­
sembled the ox with following few remarks. The dorsoaortic 
lois, were well developed and were found in a great number, 
while the intercostals were seldom observed. The presusternal 
were voluminous and the susternals were represented by small 
granules. 
Grau (1933) stated that in the sheep the Lc. thoracale 
ventrale consisted of the Lnn. sternales, 1-3 in number, 
located on the inner surface of the sternum in the region 
of the costal cartilage and the internal thoracic vessels. 
Generally, one of them, Ln. sternalis cranialis, was situ­
ated in the first intercostal space or medial to the second 
costal cartilage, embedded in fat, and in all cases cranial 
to the cranial border of the transversus thoracis muscle. 
The I^ . thoracale dorsals in the sheep.- according to 
Grau (1934), comprised the Lnn. intercostales . They were 
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small nodes, located on a level of the joints of the head of 
the rib, in all cases, however, dorsolateral to the syitça-
thetic trunk, embedded in fat, under the pleura and the 
endothoracic fascia. Seldom a few nodes were located more 
laterally on the level of the angle of the ribs, which 
Grau also included into the Lnn. intercostales. Not 
all intercostal spaces were occupied by the Lnn, inter­
costales. The Lc. mediastinale consisted of the Lnn. 
mediastinales craniales, medii, caudales and Lnn. 
mediastinales dorsales (aortici). In his work Grau em­
phasized only on the latter. The Lnn. mediastinales dorsales 
(aortici) were located in different intercostal spaces on a 
level with the body of the thoracic vertebrae, mostly more or 
less directly on the aorta or on the left azygos vein under 
the pleura. Grau included only those nodes in this group 
which were located medial to the sympathetic trunk. < 
According to Iwanoff (1947-1948), in the goat the Ln. 
rhomboideus was found in one of his specimens, that too on 
one side. It was a small node with a diameter of 0.15 cm, 
located medial to the rhoitùaoideus muscle and the cranial 
angle of the scapula. The Lnn. intercostales (Lnn. thoracici 
dorsales), the cranial and caudal nodes were generally small, 
measuring 0.2-0.4 cm in diameter, round in shape, while the 
middle ones were usually ellipsoidal or bean-shaped with a 
length of 0.6-1.6 cm. They were up to six in number. They 
135 
were located between the head of the ribs and the body of 
the thoracic vertebrae, or at the beginning of the inter­
costal spaces and covered by the pleura. Not all inter­
costal spaces were occupied by an intercostal node. The 
Ln. sternalis (Ln. thoracicus ventralis)/ one on each side 
of the thoracic cavity, measuring 1.0-1.7 cm in length# was 
situated at the same site as the Ln. sternalis cranialis 
of the sheep (Grau, 1933). The Lnn. mediastinales dorsales 
(aortici), 5-7 in number# generally situated dorsal or 
dorsolateral to the aorta, on the left side between the 
latter and the left azygos vein, while on the right between the 
aorta and the thoracic duct. In some cases they were found 
close to the lateral surface of the rib, separated by the 
syn^athetic trunk. In the region of the ninth-twelfth 
intercostal space some nodes were not exactly situated 
along the aorta; however, according to Iwanoff 
(1947-1948), they should be included to the dorsal 
mediastinal group. The shape and size of the Lnn, 
mediastinales dorsales (aortici) varied; if round they meas­
ured 0.2-0,8 cm in diameter, if oblong 0.5-1.4 cm in length. 
The Lnn. mediastinales ventrales, inconstant nodes, situated 
above the transversus thoracis muscle, if present. In one 
specimen 2 small nodes were observed, measuring 0.2 can in 
diameter, lying on a level of the third left costal carti­
lage. In another goat one node was seen on the right side 
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caudal to the fourth cartilage. The Lnn. médiastinales 
craniales were usually located between the aorta and 
cranial thoracic aperture in the pericardial mediastinal 
fold. Their number and position on either side of the body 
varied. Generally/ on the left side 2-3 nodes were seen, 
measuring 0.7-0.8 cm in length, and the largest 1-2 nodes 
having a diameter of 0.2 cm. On the right side 3-6 nodes 
were seen, measuring 0.7-1.0-3.0 an in length. In one case 
some nodes were found dorsal to the esophagus, in the 
neighborhood of the longus colli muscle, which was diffi­
cult to determine whether they belonged to this group or the 
Lnn. médiastinales aortici. In another case only one node 
was found in the precardial mediastinal fold, situated in 
the region of the first rib, and Iwanoff included it into 
the nodes of the cranial thoracic aperture. The Lnn. 
médiastinales medii, 1-3 nodes of various length, ranging 
from 0.4-0.6-3.5 an, were situated to the right of the 
aortic arch along the dorsolateral border or on the right 
face of the esophagus. The Lnn. mediastinales caudales were 
located between the dorsal border of the esophagus and the 
ventral surface of the aorta, extending from the aortic 
arch to the surface of the diaphragm. The left and right 
nodes, according to Iwanoff, fused together into a single 
node, measuring 9.5-15.0 cm long and 1.5-1.7 cm wide. Small 
hemal lymph nodes were observed lying along this node, on 
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the left side in the region of the seventh or eighth inter­
costal space, the eighth or ninth on the right. In addition, 
1-3 hemal lymph nodes, 0.8-1.2 an long, were seen situated 
cranially or caudally to the large one, or frequently lo­
cated on the left wall of the esophagus. The Lnn. bronchales, 
situated on the lateral side of the trachea and on its 
bifurcation, were divided as follows; (a) Iji. eoarterialis, 
small, almost round lymph node with a diameter of 0.3-0.5 
cm, was situated at the origin of the tracheal bronchus 
cranial or ventrocaudal to it. In the young animal in­
vestigated a large node, measuring up to 4.6 cm, was seen 
dorsal to the cranial vena cava between the ventral border 
of the trachea and the ventral face of the esophagus, 
respectively; (b) Lnn. bifurcationes, were located close to 
the bifurcation of the trachea and consisted of: (1) 
Ln, bifurcationis sinistra, most cranial one measuring 1.5-
3,3 cm long, was situated to the left of the bifurcation be­
tween the left bronchus and the aortic arch. Another smaller 
node might be observed in the neighborhood of the first one; 
(2) Lnn. bifurcationes medii (usually one node) measuring 
0.2-1.1 an long, were situated dorsally on the bifurcation, 
or directly caudal to it. Occasionally two nodes were ob­
served; (3) Ln. bifurcationis dextra, with an average length 
of 0.5 cm, was located on the right of the bifurcation. 
Occasionally two nodes were seen, however, fused together to 
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form a small node. Lnn. pulmonales^ small inconstant nodes, 
were located near the left and right main bronchus, covered 
by fine connective tissue. Lnn. pericardiaci, also in­
constant, were located on the dorsal part of the pericardium. 
On the left side one node, measuring 0.8-1.0 cm long, was 
situated above the phrenic nerve, cranial to the termination 
of the left azygos vein. A much smaller node, situated 
farther away than the first one, was seen dorsal to the 
phrenic nerve. The Lnn. diaphraqmatici were not observed. 
In the thoracic cavity hemal lymph nodes were frequently 
observed, mainly in the neighborhood of the intercostals, 
aortic mediastinals, cranial and caudal mediastinals, and 
bronchials, as well as in other places, such as the base of 
the pericardium and the cranial thoracic aperture. Their 
size varied, if round, 0.2-0.4 cm in diameter, or if oblong, 
0.7-1.1-1.2 cm in length. Occasionally large hemal lymph 
nodes were seen. 
In the sheep, according to May (1970), the Lnn. inter­
costales, usually one very small node, were situated at the 
dorsal end of each intercostal space. Among the Lnn. 
sternales the largest of them, overlying the first or second 
segment of the sternum, was 2.0 cm long. It was embedded in 
fat at the cranial border of the transversus thoracis mus­
cle. The Lnn. mediastinales dorsales were located on each 
side of the aorta in the fat filling the space between the 
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aorta and the thoracic vertebrae. The lymph nodes increased 
in size towards the aortic hiatus of the diaphragm. 
Numerous hemal lymph nodes were observed in this region. 
The Lnn. mediastinales craniales, 2-3 very small and pea-
shaped nodes, were located along the brachiocephalic trunk. 
The Lnn. mediastinales caudales, two nodes, were located 
between the esophagus and diaphragm ventrally, and the aorta 
dorsally. The larger node lay caudal and about 7.0-10.0 cm 
long. The smaller cranial node was about 1.0 cm long and 
was situated on the ventral surface of the aorta. 
The lyng)h vessels of the thorax and viscera of the thoracic 
cavity 
According to Grau (1933), in the sheep lymph vessels, 
between the xiphoid process as well as those entering the 
thoracic cavity under the transversus thoracis muscle, fol­
lowed the course of the internal thoracic vessels and opened 
into the Lnn. sternales. Lymph vessels, which penetrated the 
thoracic wall between the costal arches and the xiphoid 
process, arrived at the dorsal face of the transversus 
thoracis muscle, and also vessels from the latter, passed 
to the Lnn. sternales. 
The Lnn. sternales, Lnn. intercostales and the Lnn. 
mediastinales dorsales (aortici) received lyiriph vessels 
from musclés of the neck up to the cranial border and under 
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the scapula (Grau, 1934}. 
Iwanoff (1947-1948) stated that the efferents of the 
Lnn. intercostales partly passed cranially to the Lnn. 
mediastinales craniales or Ln. costocervicalis; the other 
part went caudally to the Lnn, mediastinales aortici or 
opened directly into the thoracic ductof the goat. The Lnn. 
mediastinales aortici released their efferents partly to the 
Lnn. mediastinales caudales and partly directly into the 
thoracic duct. The Ln. sternalis received afferent vessels 
from the Lnn. mediastinales ventrales; the efferents passed 
to the thoracic duct on the left side, and to the cranial 
nodes of the Lnn. mediastinales craniales on the right side 
of the body. The efferents of the Lnn. pericardiaci opened 
into the Lnn. bifurcationes, Lnn. mediastinales medii and 
craniales. The Lnn. bronchales# including the Ln. 
eparterialis released their efferent vessels partly to the 
thoracic duct (on the right side) and partly to the Lnn. 
mediastinales medii and caudales. The Lnn. mediastinales 
released their efferents partly to the thoracic duct and 
partly to the other nodes of the group, namely the Lnn. 
mediastinales caudales (on the right side) to the thoracic 
duct; Lnn. mediastinales medii to the thoracic duct (on 
the right side) and to caudal nodes of the Lnn. mediastinales 
craniales; Lnn. mediastinales craniales either to the 
thoracic duct or the tracheal trunk or to lymph nodes located 
141 
at the cranial thoracic aperture or into the Ln. costo-
cervicalis. 
In the sheep May (1970) did not describe the afferents 
and efferents of the Lnn. intercostales, Lnn. mediastinales 
dorsales and Lnn. mediastinales craniales. The efferents 
of the Lnn. mediastinales caudales, according to May, joined 
the thoracic duct or the Lnn. mediastinales craniales. 
Iwanoff (1947-1948) reported that in the goat the 
thoracic duct was a continuation of the cisterna chyli 
which followed the dorsolateral face of the aorta until the 
fifth thoracic vertebra, beyond this level it turned to the 
left (between the third and fifth thoracic vertebra) and 
opened into the cranial vena cava or the left jugular vein. 
In the sheep (May, 1970) the thoracic duct arose at the 
cisterna chyli, related to the right and dorsolateral face 
to the aorta near the diaphragm, passed cranially with the 
aorta until the level of the sixth thoracic vertebra, when 
it turned obliquely ventral to the left and opened into the 
external jugular vein; its termination was ampullated, 
though the actual opening into the venous system was very 
constricted. As it approached the jugular vein, it received 
numerous branches—left tracheal (sometimes right tracheal), 
and left and right axillary ducts; it might also divide into 
two vessels over a variable distance to the join immediately 
before the an^ullated termination. 
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MATERIAL AND METHODS 
Eleven goats, consisting of six males and five females 
of various breeds, were used in this study. Their ages var­
ied from 4 to 7 years and weight ranged from 40-50 kg in the 
female, and between 75-100 kg in the male. Additional infor­
mation was obtained from the heads of five goats and five 
sheep dissected by the freshmen students of the professional 
veterinary curriculum at the Department of Veterinary Anatomy, 
College of Veterinary Medicine, Iowa State University, Ames, Iowa. 
Preliminary experiments in rats and dogs were conducted 
in depicting the pattern of the lymph drainage according to 
the known methods used by several investigators accessible in 
the literature (Gerota, 1896b, modified by Baum, 1912 and by 
Reiffenstuhl, 1964; Sugimura et al., 1955; and Rusznyak, 
1960; Saar and Getty, 1962-1963). The purpose of these ex­
periments was to make a comparative evaluation of various 
methods and to establish the best suited injection technique 
for our existing facilities. 
Evans blue^ was preferred as color medium on the basis 
of the aforementioned preliminary studies in rats and dogs. 
To obtain maximal results of the injection in the goat, dog 
or sheep serum or egg white was added to the dye solution 
^Evans blue. Chroma 10715, Chrcma-Gsssllschaft, Schmid 
and Co., Stuttgart-Untertukheim, Germany, Distributed by 
Roboz Surgical Instrument Co., Inc., Washington, D.C. 
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(Table 4). 
The specimen were prepared according to the following 
procedure. Feed was withheld from the animals for two to 
three days prior to the preparation of the specimens. Water 
was given ad libitum. The animals were anesthetized with a 
sodium pentobarbital solution,^ 1.0 cc/2.27 kg (5 lbs.) body 
weight. The hair was shaved with a large animal clipper and 
the dye solution was injected. A 6 cc plastic syringe and 26G 
3/8 inch, 25G 5/8 inch and 22G 1.5 inches needles were used 
for the injection. The animals were injected with 0.5-1.0 
cc dye solution intracutaneously^ subcutaneously, intra-
articularly and intramuscularly, and 10.0-15.0 cc intra-
thoracically at predetermined places in the regions of the 
head, neck, thoracic limb, thoracic wall and thoracic cavity. 
In three specimens (No. 4, 5 and 6; Table 4) 30 to 
45 minutes after the injection was completed, the thoracic 
wall was incised at the fourth intercostal space to clamp 
the cranial vena cava, thus preventing the dye solution 
from the lymph vessels flowing back into the venous system. 
One to one hour and a half after injection the 
animals were killed by exsanguination through the femoral 
Toxital (178.0 mg pentobarbital sodium per cc aqueous 
solution) by Jensen Salsberry Laboratories, Kansas city, 
Missouri and Sodium pentobarbital solution (1 gr pento­
barbital sodium per cc aqueous solution) by Veterinarian 
Specialities Inc., Cedar Rapids, Iowa 
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Table 4 Dye preparations used for the injection of the 
lymphatic system in the goat 
Specimen Evans Phys. Serum in cc Egg Remarks 
No.^ blue NaCl Dog Sheep white 
(in gm) (in cc) (in cc) 
1 2 100 100 
2 2 100 100 
3 1 100 — 100 
4 2 100 — 100 — Thorax 
incised 
5 2 100 — — — Ditto 
6 5 100 — — — Ditto 
7 2 100 — — 30 
8 2 100 — — 50 
9 2 100 — — 30 
10 2 100 — — 30 
11 2 100 — —— 
^Specimen No. 1-6 were anesthetized with Toxital; 
specimen No, 7-11 with sod. pentobarb., Vet. Spec. Inc. 
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artery. To preserve the specimen regular embalming fluid^ 
of the Department of Veterinary Anatomy# College of Veter­
inary Medicine, Iowa State University, was used. The speci­
men was kept in a cooler between 2°-4°C until they were 
dissected. 
Two hearts and lungs, obtained from additional animals, 
were injected in vitro, using a respirator to simulate the 
actual respiratory movanents (Baum, 1912). 
The lymph nodes and lynçh vessels were exposed by routine 
2 gross dissection. Fluorescent lights with magnifier were 
used to identify the small lyrt^jh vessels. Histological 
sections of tissue, taken from specimens, were made rou­
tinely and examined to clarify confusion due to close 
proximity of the lymph nodes with other structures, e.g., 
the pterygoid In. of the ox in the area of the dorsal buccal 
glands, and the cranial deep cervical In. in the area of the 
cervical thymus, etc. The lymph nodes were measured by a Graf 
Apsco (Chicago) 15.0 an long plastic ruler with the help of 
a curved hemostat, especially for the thickness. The mean and 
standard deviation were determined with a digital computer model 
formula : Isopropyl alcohol, 60%; formalin, 4%; phenol, 
6%; corn syrup, 2.5%; and water, 27.5%. 
2 Fluorescent light with magnifier. Model UL-M-210 made 
by Dazor Mfg. Corp., St. Louis, Missouri and Strat-O-Lite, 
Inspection magnifier made by Strat-O-Seal, 3039 W. Fullerton, 
Chicago, Illinois. 
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pdp/8é.^ The composite findings of the dissections were 
presented in eleven illustrations. Photographs were taken 
throughout the course of dissection work, using a Canon FT 
camera, f/1.8 and Soligor close-up lenses, with Kodak 
Panatomic-X, B&W film, ASA 32 for the black and white and 
Kodak Ektacolor, Type S, Professional Negative Film, ASA 
100, with a Vivitar BOB correction filter, for the colored. 
The latter were commercially developed and printed. 
^Digital Equipment Corporation, Maynard, Massachusetts. 
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RESULTS AND DISCUSSION 
The abbreviations used in the Review of Literature were 
also applicable in this section. The number and letters in 
parentheses after each anatomic structure referred to the 
figures, except where otherwise indicated. 
The Lymph Nodes and Lymph Vessels of the Head 
Results 
There were three lymphocenters in the head region of 
the goat: 1. parotid Ic. consisting of the parotid In.; 
2. mandibular Ic. comprising the mandibular In? and 3. 
retropharyngeal Ic. including the lateral and medial retro­
pharyngeal Inn. 
The number and average of the lymph nodes in each group 
and on an individual specimen were presented in Table 5. 
1. Parotid Ivmphocenter 
a. Parotid lymph node (1/1 and 5/1) 
Location: In the parotid region, being com­
pletely covered by the parotid gland; 
approximately 0.5-1.0 cm caudal to the 
caudal border of the masseter muscle. 
Number: One on each side of the head in ma­
jority of cases- in three specimens 
(No. 2, 7 and 10) two nodes were present; 
in No. 2 they were observed bilaterally. 
Table 5. Number of lymph nodes in each group of the head of the goat 
Specimen No Total Average' 
lymph node(s) 1 2 3 4 5 6 7 8 9 10 11 
Parotid 1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
1 
1 
26 1.18±0.39 
Mandit)ular R 
L 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
• 1 
1 
1 
1 
1 
1 
22 1.00±0.00 
Lateral 
retropha-
fyngecil 
R 
L 
3 
1 
2 
2 
3 
2 
2 
2 
2 
1 
2 
2 
3 
3 
2 
2 
2 
2 
2 
2 
2 
3 
47 2.14+0.55 
Medial 
retropha­
ryngeal 
R 
L 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
4 
1 
1 
1 
1 
1 
1 
1 
1 
26 1.18+0.65 
Total of 
each glide 
R 
L 
6 
4 
6 
6 
6 
5 
5 
5 
5 
4 
5 
5 
8 
9 
5 
5. 
5 
5 
5 
6 
5 
6 
Total of 
both Elides 10 12 11 10 9 10 17 10 10 11 11 121 11.00+2.05 
Mean and standard deviation of lymph nodes on an individual side. 
b, R = right side; L = left side. 
Average nunOaer of lymph nodes on an individual specimen. 
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while in No. 7 and 10 unilaterally. 
Size: (1.2-5.0) cm long, (0.8-2.0) cm wide, 
and (0.5-1.5) on thick. 
Shape: Oval, circular or irregular with 
rounded borders. 
Lateral: Lobules of the parotid 
gland, dorsal buccal branch 
and the auricular palpebral nerve 
of the facial nerve. 
Medial: Transverse facial artery 
and vein, and superficial temporal 
vein. 
Dorsal: Tragus of the ear. 
Ventral; Lobules of the parotid 
gland, and the caudal border of 
the masseter muscle. 
From the skin and structures of the 
nasal, facial, palpebral, external ear and 
masseteric regions, and parotid gland. 
Efferent: To lateral retropharyngeal Inn. 
Remarks: When two nodes were present they were 
situated somewhat dorsal to the other, and 
in that case the dorsal buccal branch of the 
facial nerve passed between them. 
The dorsally coursed auricular palpebral 
Relation: 
Afferent: 
Figure 1. Lymph nodes and lymph vessels 
sites 
1 Parotid In.; 2 Mandibular In.; 
A Levator nasolabialis m. 
B Levator labii maxillaris m. 
C Caninus m. 
D Depressor labii maxillaris m. 
E Malaris m. 
F Malaris m. (Depressor palpebrae 
inforioris part) 
G Zygomaticus m. 
a External jugular vein 
b Facial vein 
c Lattial mandibular vein 
d Latiial maxillary vein 
of the head of the goat. 0 Injection 
3/ 3' Lateral retropharyngeal Inn. 
H Buccal part of buccinator m. 
I Depressor labii mandibularis m. 
J Masseter m. 
K Sternomandibularis m. 
L Zygomatoauricularis m. 
M Frontalis m. 
N Cleidooccipitalis m. 
e Lateral nasal vein 
f Dorsal nasal vein 
g Angularis oculi vein 
h Caudal auricular vein (cut) 
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nerve of the facial penetrated the dorsal 
node. No hemal lymph nodes were found in 
the vicinity of the parotid In. 
2. Mandibular Ivmphocenter 
a. Mandibular lymph node (1/2; 5/2 and 6/1) 
Location: Along the ventral border of the 
molar part of the mandible, approximately 
halfway between the incisura vasorum 
facialium and the angle of the mandible, 
at the junction of the lingual and facial 
veins. 
Number; One on each side of the head. 
Size: (1.7-3.5) cm long, (1.0-2.2) cm wide, 
and (0.4-0.8) can thick. 
Relation: Lateral fascia of the platysma 
V^al' to the skin. 
Medial: Rostral belly of the 
digastricus muscle. 
Dorsal: Ventral border of the molar 
part of the mandible. 
Afferent: From the skin and structures of the 
mandibular space, including the gum of 
the mandible, tongue, mandibular gland 
and caudoventral part of the masseter 
muscle. 
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Efferent: Two to three vessels (7/h) usually 
coursed under the parotid gland to the 
lateral retropharyngeal Inn. In one 
specimen (No, 3) an efferent vessel (7/f) 
went to the medial retropharyngeal In. 
Ranarks : Hemal lyn#i nodes were found in some 
specimen. 
Retropharyngeal Ivmphocenter 
a. Lateral retropharyngeal lymph nodes (1/3,3'; 
3/1 and 4/2) 
Location: At the dorsal side of the proximal 
part of the neck, ventral to the wing of 
the atlas, usually surrounded by a variable 
amount of fat. They were covered by the 
aponeurosis of the cleido occipital is muscle 
on the caudal border of the parotid gland. 
Number: Two to three nodes on each side of the 
head. In specimens No. 1 and 5 one node 
was seen only on the left side. 
Size: (0.7-2.8) cm long, (0.4-2.7) cm wide, 
and (0.3-0.9) can thick. 
Shape: Oval, flattened. 
Relation: Lateral: Aponeurosis of 
cleidooccipitalis muscle and the 
caudal part of the parotid gland. 
Figure 2. Origin, course and termination of the tracheal 
truhk of the goat. Ventral view 
1 Medial retropharyngeal In. 
2,2* Lateral retropharyngeal Inn. 
3 Middle deep cervical In. 
4 Caudal deep cervical In. 
A Thyrohyoideus m. 
B Thyropharyngeus m. 
C Cricothyroideus m. 
D Thyroid cartilage 
a Bijugular trunk 
b External jugular vein 
c Bicarotid trunk 
c' Common carotid artery 
d Thyroid gland 
e Cranial thyroid artery 
f Trachea 
g Lateral radicle of tracheal trunk 
h Medial radicle of tracheal trunk 
i Efferent of middle deep cervical In. 
j Tracheal trunk 
k Efferent of caudal deep cervical In. 
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Medial: Longus capitis muscle. 
Dorsal: 1?he external branch of the 
accessory nerve. 
Ventral: Common carotid artery. 
Afferent : From the skin of the parotid region 
and structures of the cranial part of the 
neck; efferents of the medial retro­
pharyngeal In./ mandibular In. and parotid 
In. 
Efferent; Two to three vessels# arising from 
the caudal node, converged in forming the 
lateral radicle of the tracheal trunk 
(2/g and 3/c). 
Remarks : The largest node of this group was 
located approximately at a level of the 
atlantal fossa, while the second smaller 
node was situated a few centimeter caudal 
to the first. The third node, when 
present, was located cranial to the first, 
almost reaching the caudal border of the 
stylohyoid bone. Small hemal lymph nodes 
were seen in the neighborhood of the 
lateral retropharyngeal Inn. 
Figure 3. Lateral and medial radicles of the tracheal trunk in the goat. 
Ventrolateral region of the neck. Right side 
1 Lateral retropharyngeal Inn.; 2 Caudal deep cervical In. 
A Cltîidooccipitalis m. 
B Stornomandlbularis m. (reflected craniodorsally) 
C St«»rnothyrohyoideus m. 
D Pai.'otid gland (distal part) 
a Coromon carotid artery and vagosympathetic trunk (within carotid sheath) 
b Trachea 
c Lateral radicle 
d Medial radicle 
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Medial retropharyngeal lymph node (4/1 and 7/1) 
Location: On the dorsolateral aspect of the 
pharynx on each side of the midline, about 
0,5 cm apart from its fellow of the op­
posite side. 
Ntimber: One on each side of the base of the 
skull. In one specimen (No. 7) two nodes 
were observed on the right and four nodes 
on the left side. 
Size: (2.1-4.5) on long, (1.1-2.6) cm wide, 
and (0.6-1.2) cm thick. 
Shape: More or less triangular with rounded 
borders, sometimes oval. 
Relation; Lateral: Pterygoideus medialis mus­
cle, external carotid and 
ascending pharyngeal arteries, 
and glossopharyngeal nerve. 
Medial: Medial retropharyngeal In. 
of the other side. 
Dorsal: Basilar part of the oc­
cipital bone and longus capitis 
muscle. 
Ventral: Pterygopharyngeus and 
thyropharyngeus muscles. 
Afferent: From the mouth and nasal cavities. 
Figure 4. Deep veew of the lymph nodes and lymph vessels of the head of the goat. 
The mandible has been removed. (S) Injection sites. 
1 Medial retropharyngeal In.; 2 Lateral retropharyngeal Inn.; 3 Cranial 
deep cervical In.; 4 Mandibular In.; 5 Afferent vessels to superficial 
cervical In.; 6 Lateral radicle of tracheal trunk; 7 Medial radicle of 
tracheal trunk; 8 Afferent vessels to superficial cervical In. 
A Mylohyoideus m, 
B Styloglossus m. 
C Pterygopharyngeus m. 
D Pterygoideus medialis m, 
E Occipitohyoideus m. 
G Thyropharyngeus m. 
(cut) 
H Hyoglossus m. 
I Thyrohyoideus m. 
J Cricopharyngeus m. 
K Sternothyroideus m. 
L Sternohyoideus m. 
M Cleidooccipitalis m. 
a Tongue e Stylohyoid bone (major portion 
b Trachea removed) 
c Thyroid gland f Ventral part of parotid gland 
d Esophagus (reflected ventrally) 
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gum, tongue, muscles of the mandibular 
region, and efferent of the mandibular In. 
in one specimen. 
Efferent: Partly to the lateral retropharyngeal 
Inn., and partly conjugated forming the 
medial radicle of the tracheal trunk (2/h 
and 3/d). 
Remarks: In specimen No. 7 the nodes on the 
left side were situated approximately 
caudal to the other, the most cranial one 
being the largest. They were inter­
connected by lymph vessels, and the most 
caudal node released efferents which 
formed the medial radicle of the tracheal 
trunk. 
The tracheal trunk There were two radicles of the 
tracheal trunk (2/j), each arising as efferents of both 
lateral retropharyngeal Inn. (2/2, 2') and medial retro­
pharyngeal In. (2/1), respectively, with almost similar 
relationship on either side of the neck. 
The lateral radicle (2/g) of the tracheal trunk, ensu­
ing from the lateral retropharyngeal Inn., passed caudo-
ventrally toward the lateral fscs of the cornmon carotid 
artery and descended along the carotid sheath to the caudal 
Figure 5. Lateral view of the parotid region of the goat. 
Right side (close-up) 
1 Parotid In. 
2 Mandibular In. 
3 Dorsal buccal branch of facial nerve 
4 Lateral retropharyngeal Inn. 
A Cleidooccipitalis m. 
B Masseter m. 
C Skin (reflected dorsally) 
D Dorsal part of parotid gland 
D* Ventral part of parotid gland 
a Afferent vessels of 1 
e Efferent vessel of 1 to lateral retropharyngeal Inn. 
Figure 6. Ventrolateral view of the mandibular region of 
the goat 
1 Mandibular In. 
2 Trachea 
3 External jugular vein 
A Stemomandibularis m. (reflected ventrolaterally) 
B Stemothyroideus m. 
C CutaneUs faciei m. 
D Masseter m. 
E Rostral belly of digastricus xn. 
a ^ferent vessels of 1 
e Efferent vessel of 1 to lateral retropharyngeal Inn. 
(node not shown) 
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deep cervical In. (2/4 and 3/2). Frequently this radicle 
was joined by an efferent (2/i) of the middle deep cervical 
In. (2/3). The cranial deep cervical In., when present, 
released efferent vessels which joined the lateral radicle. 
The medial radicle (2/h and 7/e) of the tracheal trunk, 
formed mainly by efferents of the medial retropharyngeal In. 
(2/1), passed caudally in the prevertebral lamina of the 
deep cervical fascia, between the trachea and the ventral 
muscles of the neck, and joined the lateral radicle at the 
caudal one-third of the neck, thus forming the tracheal 
trunk (2/j) which entered the caudal deep cervical In. (2/4), 
When two caudal deep cervical Inn. were present, the 
lateral and medial radicles of the tracheal trunk, after 
uniting (3/c, d), opened into the corresponding side. 
In one specimen there was only one radicle, formed by 
efferents of the medial retropharyngeal In. It coursed to 
the caudal deep cervical In. along the ventral aspect of the 
neck, medial to the carotid sheath. 
Discussion 
Parotid lymph node In the ox (Baum, 1912; Webb, 1944 
Sisson and Grossman, 1953; and Brandly et , 1965) and in 
the sheep (May, 1970) the parotid In. was situated partly 
on the masseter muscle, being partly embedded in the parotid 
gland, in the goat, however, the latter completely covered 
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the node and no part of it was situated on the mas se ter 
muscle, in agreement with Iwanoff (1947-1948). 
Grau (1933) reported that the sheep possessed two to 
four lymph nodes on each side of the head, while, according 
to May (1970) in the sheep at times a second node was 
present, in the goat (9.1 percent of the cases) two nodes 
were present on each side of the head, thus could be called 
parotid Inn. The dorsal buccal branch of the facial nerve 
passes between these two nodes, and this relationship has 
been reported by Godinho (1968) in 10 percent of the cases. 
According to him the parotid In. was not found in two 
specimens. 
The afferent and efferent vessels of the parotid In. 
of the goat basically resembled the ox (Baum, 1912) and the 
sheep (Grau, 1933). In the goat there was no direct connec­
tion between lymph vessels of the parotid and mandibular 
lymph nodes as in the ox. 
Mandibular lymph node Contrary to two to four 
(Grau, 1933) and generally two (May, 1970) mandibular Inn. 
on either side of the head of the sheep, only one node was 
found on each side of the head of the goat, in agreement with 
Iwanoff (1947-1948). Baum (1912) and Montant and Bourdelle 
(1917) reported one to two nodes on each side of the head of the ox. 
In the sheep Grau (1933) stated that the mandibular 
Inn. received afferent vessels from the parotid region and 
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the skin of the external nose. These vessels were not seen 
in the goat dissected in this investigation, however. The 
efferent vessels of the mandibular In, in the goat went to 
the lateral retropharyngeal Inn., thus maintaining the same 
relationship as in the ox and sheep. In one specimen 
(No. 3), i.e., 9.1 percent of the cases, an efferent 
vessel was seen passing to the medial retropharyngeal In., 
which apparently has not been reported previously (Iwanoff, 
1947-1948). 
Lateral retropharyngeal lymph nodes The lateral 
retropharyngeal Inn. of the goat were basically located at 
the same site as in the sheep (May, 1970) and ox (Baum, 
1912)/ though no parts of the mandibular gland covered the 
lymph nodes, as reported in the sheep (May, 1970). The 
parotid gland was observed extending beyond the lateral 
retropharyngeal Inn. instead. This difference in relation­
ship with the ox might be attributed to the different po­
sition of the occipital bone (perpendicular in the ox), 
decreasing the distance between the occipital bone and 
atlas, consequently the mandibular gland extended more 
caudally. 
The afferent vessels of the lateral retropharyngeal 
Innc of the goat apparently came from a relatively smaller 
area than in the ox (Baum, 1912) and the sheep (May, 1970). 
Their efferent vessels formed the lateral radicle of the 
Figure 7. Deep dissection of the head of the goat to esqpose 
the medial retropharyngeal In. "The mandible has 
been removed. Left side 
1 Medial retropharyngeal In. 
2 Mandibular In. (visible as a small violet colored spot, 
because obscured by adipose tissue) 
3 Lateral retropharyngeal Inn. 
A Pterygoideus medialis m. D 
B Caudal part of masseter m. 
C Mylohyoideus m. E 
a common carotid artery e' 
b Vagosympathetic trunk f 
c Stump of stylohyoid bone g 
d Lingual vein 
e Medial radicle of tracheal h 
trunk arising from 1 
Figure 8. 
1 Costocervical In.; 2 
A Stemocephalicus m. C 
B Subclavius m. 
a Subclavian artery e 
b Axillary artery f 
c Superficial cervical 
artery g 
d Axillary vein 
Aponeurosis of cleido-
occipitalis m. 
Stemocephalicus m. 
Efferent of 1 to 3 
Efferent of 2 to 1 
Lateral radicle of tracheal 
trunk arising from 3 
Efferent frati 2 to 3 
First rib axillary Inn. 
First rib 
Thoracic duct 
Efferent of superficial 
cervical In. (node not shown) 
Efferent of 1 
Lateral view of the axillary region of the goat. 
The thoracic limb has been removed. Left view 
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tracheal trunk. 
Medial retropharyngeal lymph node The location of 
the medial retropharyngeal In. was similar to that of the 
sheep (May# 1970) and the ox (Baum, 1912). 
In the sheep and ox one node (sometimes two) was 
present on each side of the head. In the goat usually only 
one node was found on either side of the midline, in agree­
ment with the findings of Iwanoff (1947-1948). In one 
instance (i.e., 9.1 percent of the cases) two nodes were 
found on the right side and four on the left, therefore 
one could speak of medial retropharyngeal Inn. 
The afferent vessels of the medial retropharyngeal In. 
of the goat basically resembled the other domestic ruminants 
as available in the literature. In one specimen, however, an 
efferent vessel of the mandibular In. of the goat entered the 
medial retropharyngeal In. (vide mandibular In.). The efferents 
of the medial retropharyngeal In. partly went to the lateral 
retropharyngeal Inn. and partly conjugated forming the 
medial radicle of the tracheal trunk, presenting some 
species differences. 
Pterygoid lymph node This node, present in the ox, 
(Baum, 1912), was not found in the goat. It was verified 
by I'listological sections cf tissue taken from the expected 
site of same in the ox, because of the extension of the 
dorsal buccal gland in the pterygoid region, which might 
171 
obscure the gross examination of the lymph node. Iwanoff 
(1947-1948) did not find the pterygoid In. in the goat 
either. 
Hvoid lymph nodes The rostral and caudal hyoid 
Inn./ present in the ox (Baum, 1912), were not found in the 
goat, concordant with Iwanoff ' s findings (1947-1948). In the 
sheep the hyoid Inn. were not present either (May, 1970). 
The tracheal trunk The origin, course and relation­
ship of the tracheal trunk of the goat has been illustrated 
in Figure 2. In the ox (Baum, 1912) and the sheep (May, 
1970) the tracheal trunk was formed only by efferent ves­
sels of the lateral retropharyngeal Inn. in the ox it ter­
minated, according to these author ' s, in the external jugular 
vein or the thoracic duct on the left side and in the ex­
ternal jugular vein on the right; in the sheep the left tracheal 
trunk opened into the thoracic duct, while the right one 
joined the right lymphatic trunk or the thoracic duct. 
In the goat the tracheal trunk (2/j) consisted of two 
radicles, formed by efferents of both lateral and medial 
retropharyngeal Inn. It opened into the caudal deep cervical 
In. and the efferent of the latter (2/k) terminated in the 
bijugular trunk or the external jugular vein. The trunk 
did not terminate in the thoracic duct in any specimen. 
When two caudal deep cervical Inn. were present, the ef­
ferents of the lateral and medial retropharyngeal Inn. at 
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first converged independently forming separate vessels 
which, in turn/ opened in the node of the caudal deep 
cervical group of the corresponding side of the neck. 
In one specimen, i.e., 9.1 percent of the case& the 
efferents of the medial retropharyngeal In. formed the 
tracheal trunk. 
The Lymph Nodes and Lymph Vessels of the Neck 
Results 
There were two lymphocenters in the neck region of the 
goat: 1. superficial cervical Ic. consisting of the super­
ficial cervical In.; and 2. deep cervical Ic. including the 
cranial, middle and caudal deep cervical Inn. and the 
costocervical In. 
The number and average of the lymph nodes in each group 
and on an individual specimen were presented in Table 6. 
1 .  Superficial cervical Ivmphocenter 
a. Superficial cervical lymph node (9/2 and 11/1) 
Location: Embedded in fat along the cranial 
border of the supraspinatus muscle, 
covered by the cleidooccipitalis, 
omotransversarius and the cervical part 
of the trapezius muscles? the ventral 
border of the node was extended approxi­
mately 2.0 cm above the shoulder joint. 
Table '5. Number of lymph nodes in each group of the neck of the goat 
Group of lyirçîh 
nods(s) 
Specimen No. 
8 9 10 11 
Total Average* 
Superficial 
cervical 
Cranial deep 
cervical 
Middle deep 
cervical 
Caudal deep 
cervical 
Co stocervical 
Total of 
each side 
Total of 
both sides 
1 1 1 1 1 1 2 1 1 1 1 24 1.09±0.49 
L® 1 1 1 1 1 1 2 1 1 1 1 
R . . . 1 1 2 1 . • 1 9 1.29+0.45 
L 
• • • -
1 2 
• • 
R 
• 
1 
• . . • 1 1 8 1.14±0.35 
L 
• 
1 1 2 
R 
L 1 i 
1 
1 
2 
1 i 
2 
3 i Î i î 
18 1.29±0.59 
R . 1 1 . 1 1 1 1 1 1 18 1.00+0.00 
L 1 1 1 1 1 1 1 1 1 1 
R 1 3 3 2 4 3 7 3 3 3 3 
L 3 3 4 2 5 3 8 2 2 2 2 
4 7° 7 4 9^ 7° 15 6° 6° 6° 6° 7.00+2.86*, 
^^Mean and standard deviation of lymph nodes on an individual side. 
b, R = right side; L = left side. 
Total included the single caudal deep cervical In. 
Average number of lyitç)h nodes on an individual specimen. 
Figure 9. Deep dissection of the neck and thoracic wall of the goat. Left 
lateral side. Injection sites 
1 Lateral retropharyngeal Inn.; 2 Superficial cervical In.; Z, 3' First 
rib axillary Inn.; 4 Caudal deep cervical In.; 5 Afferents from neck 
region to 2; 6 Afferents frcan thoracic wall as far as the tenth intercostal 
space to 2 
A Masseter m. 
B Obliquus capitis caudalis m. 
C Splenius capitis m. 
D Longissimus capitis m. 
E Sternothyrodeus m. 
F Longissimus atlantis m. 
G Longus capitis m. 
H Sp].enius m. 
I Esophagus 
J S ternocephalieus m. 
K Serratus ventralis cervicis m. 
L Serratus ventralis thoracis m. 
M Rectus thoracis m. 
N Rhomiboideus cervicis m. 
O Trapezius m. 
P Rhomboideus thoracis m. 
R Obliquus externus abdominis m. 
a Thyoroid gland 
b Trachea 
c Lai:eral radicle of 
d Axillary vein 
e 
f 
tracheal trunk g 
h 
External jugular vein 
Axillary artery 
Efferent of 2 
Efferent of 4 
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Number: One on each side of the neck. In 
specimen No. 7 two nodes were present on 
either side, one being situated dorsal to 
the other, connected by rather tough con­
nective tissue. 
Size: (3.4-6.0) cm long, (1.5-2.3) cm wide, 
and (0.8-1.5) cm thick. 
Shape: Oval with rounded borders. 
Relation: Lateral: Cleidooccipitalis, 
omotransversarius and cervical 
part of trapezius muscles. 
Medial: Serratus ventralis 
cervicis muscle. 
Caudal: Supraspinatus muscle. 
Afferent: From the skin and muscles of the 
neck (9/5 and 11/3), the caudal dorsal 
and lateral wall of the thorax, caudally 
as far as the tenth intercostal space 
(9/6, lO/ag and 11/4), and from the 
lateral and medial superficial lymph ves­
sels of the thoracic limb (lO/a^ and 11/5, 
5'). 
Efferent: One vessel (8/f and 9/g) opened 
into the thoracic duct on the left and 
into the external jugular or 
Figure 10. Superficial dissection of the caudoventral part of the neck and distal 
part of the scapular region, showing the afferent vessels to the 
superficial cervical In. The latter was not dissected 
A Sternocephalicus m. 
B Brachiocephalicus m. 
C Trajpezius m. (pars cervicis) 
C* Trapezius m. (pars thoracis) 
D cutaneus omobrachialis tn. 
E Skin (reflected dorsally) 
a, Afferents of superficial cervical a^ Afferents of superficial cervical 
In. from neck region In. from thoracic limb 
ag Afferents of superficial cervical 
In. from cranial thoracic wall 
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brachiocephalic veins on the right. In 
specimen No, 6 the efferent from the right 
node opened into the prescapular branch 
of the superficial cervical vein. 
Remarks : Hemal lymph nodes were found in some 
specimens. 
Deep cervical Ivntphocenter 
a. Cranial deep cervical Ivmph node 
Location: On a level ventral to the cranial 
part of the axis vertebra, dorsal to the 
thyroid gland and at the caudal border of the 
thyropharyngeus muscle. 
Number: inconstant; one or two nodes either on 
one or both sides of the neck. 
Size: (0.7-1.5) cm long, (0.5-1.0) an wide, 
and (0.3-0.4) on thick. 
Relation: Lateral: Sternomastoideus muscle 
and mandibular gland. 
Medial; Thyropharyngeus and 
cricothyroideus muscles, and 
trachea. 
Afferent: From surrounding structures of the 
lyitç>h node. 
Efferent: When present, they joined the lateral 
radicle of the tracheal trunk. In specimen 
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No. 6 the efferents passed to the lateral 
retropharyngeal Inn. 
Remarks: The cranial de^ cervical In. was 
only found in specimens No. 5, 6, 1, 8 
and 11. Henal lymph nodes were present 
in the vicinity of the cranial deep 
cervical In. 
Middle deep cervical In. (2/3) 
Location: At the caudal one-third of the 
lateral face of the trachea; in specimens 
No. 3, 4/ 9 and 10 unilaterally and in 
specimen No. 2 bilaterally placed. 
Number: Inconstant, usually one. In specimens 
No. 9 and 10 one node was found on the 
right side, in No. 3 and 5 one on the left 
and in No. 2 one node was observed on each 
side of the trachea. 
Size: (1.0-1.5) cm long, (0.3-0.6) cm wide, 
and (0.1-0.15) cm thick. 
Relation: Lateral: Stemocephalicus muscle 
and deep cervical fascia. 
Medial: Lateral face of the trachea 
Afferent: Prom trachea, esophagus and sur­
rounding structures of the lymph nodes. 
Efferent: Joined lateral radicle of the 
Figure 11. Superficial afferent (lymph) vessels of the neck and 
thoracic wall of the goat 
1 Superficial cervical In. 
2 Subiliac In. 
3 Afferents of 1 from the neck 
4 Afferents of 1 from cranial thoracic wall 
5/5' Afferents of 1 from thoracic limb 
6 Afferents of 2 from caudal thoracic and abdominal wall 
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tracheal trunk (2/1). 
Remarks: The middle deep cervical In. was not 
present in all specimens. 
c. Caudal deep cervical lymph node (2/4 and 12/1,2) 
Location: About 4.0-5.0 an cranial to the 
cranial thoracic aperture (inlet), along 
the ventral or on the ventrolateral face 
of the trachea. 
Nimber: In six specimens (No. 2 ,  6 ,  8 ,  9 ,  10 
and 11) one node was present, approximately 
on the ventral midline of the neck. In 
two specimens (No. 1 and 4) one node was 
found on the left of the latter; in speci­
men No. 5 two nodes were seen, the larger 
one lying on the ventrolateral surface of 
the trachea along the left side of the 
neck, while the smaller node was situated 
slightly right to the ventral midline of 
the neck; in specimen No. 7 two nodes were 
observed on the right side, the larger one 
lying on the ventrolateral surface of the 
trachea, the smaller in the space cranial 
to the cranial thoracic aperture; on the 
left side three nodes were seen, the 
largest lying on the ventrolateral surface 
Figure 12. Dissection of the caudal one-third of the neck of the 
goat. Ventral view 
1 Caudal deep cervical In. (right side) 
2 Caudal deep cervical In. (left side) 
A Sternocephalicus m. (reflected caudally) 
B Brachiocephalicus m, (ventral border) 
C Sternothyroideus m. (reflected caudally) 
a Trachea 
b External jugular vein 
c Thymus (cervical lobe) 
d Adipose tissue 
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of the trachea/ the two smaller ones were 
situated in the space cranial to the 
cranial thoracic aperture. 
Size: (2.8-4.4) cm long, (0.7-0.9) cm wide, 
and (0.5-0.8) cm thick. 
Oval: Oval, elongated. 
Relation: Dorsal: Ventral face of trachea 
(in case of one node). 
Ventral; Deep cervical fascia, 
sternothyrohyoideus and 
sternocephalicus muscles. 
Lateral: Lateral face of the trachea 
(in case of two nodes). 
Afferent: From surrounding muscles of the 
lymph node, trachea, esophagus, thymus 
and left and/or right tracheal trurik. 
Efferent: Two vessels left the node which, 
after joining together (4/h) opened either 
in the external jugular vein or bijugular 
trunk. 
Remarks: In specimen No. 7 the second and 
smaller node on the right side received 
afferents from the surrounding structures, 
and its efferents united in forming a 
single vessel which opened into the efferent 
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of the superficial cervical In. The two 
other nodes on the left side also received 
afferents from surrounding structures and 
their efferents joined the efferent of the 
large node. 
Costocervical Ivnph node (8/1; 15/1 and 16/1) 
Location: Medial or closely cranial to the 
first rib, or between the costocervical 
artery and vein. 
Number: One on each side of the neck. In speci­
mens No. 1 and 5 it was only found on the 
left side; in specimen No. 4 it was absent. 
Size: Lateral: First rib and scalenus medius 
muscle. 
Medial: Trachea and esophagus. 
Caudal: Cranial border of the first rib 
on the left side in specimen No. 7. 
Afferent: From muscles in the vicinity of the 
lymph node, trachea and esophagus. 
Efferent: Left side: either joined the 
thoracic duct or the first rib 
axillary Inn. Right side : either 
to cranial mediastinal Inn. or 
cranial tracheobronchial In. 
Remarks : Small hemal lymph nodes were found in 
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the vicinity of the node. 
Discussion 
Superficial cervical lymph node In most cases it 
was presented by a large single structure of variable size, 
except in specimen No. 7 where two nodes of approximately 
equal size were found on both sides of the neck. Grau 
(1933) and May (1970) reported that in the sheep two super­
ficial cervical lymph nodes might be found, the smaller 
second node being located dorsal or craniodorsal to the 
larger first node. The accessory superficial cervical Inn, 
(nuchal Inn., Baum, 1912), which were present in the ox and 
in the sheep (Grau, 1933), were not found in the goat in 
agreement with Iwanoff's investigation (1947-1948). There 
was no middle superficial cervical In. in the goat, on the 
contrary to the sheep (May, 1970). Iwanoff (1947-1948) did 
not state their occurrence in the goat either. 
The afferent vessels of the superficial cervical In., 
in general, resembled the ox (Baum, 1912; Henderson, 1946) 
and the sheep (May, 1970). In all specimens there was only 
one efferent vessel opening into the external jugular vein 
or the thoracic duct, but none into the tracheal trunk as in 
the ox (Baum, 1912; Thornton, 1968; and Koch, 1970), in 
sheep (May, 1970) and in goat (Iwanoff, 1947-1948). In 
one specimen (No. 6) the right efferent vessel opened into 
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the prescapular branch of the superficial cervical vein. 
This occurrence apparently has not been reported previously 
in the goat (Iwanoff, 1947-1948), ox (Baum, 1912) as well 
as in sheep (May, 1970). 
Cranial deep cervical lymph node This node was 
inconstant in the goat. It was present in five specimens 
(No. 5, 6, 7, 8 and 11), i.e., 45.5 percent of the cases; 
it was situated either unilaterally or bilaterally. Iwanoff 
(1947-1948) apparently found the cranial deep cervical Inn. 
in all specimens investigated. In the ox (Baum, 1912; 
Sisson and Grossman, 1953 and Dobberstein and Hoffmann, 1964) 
the number of the cranial deep cervical Inn. varied from four 
to six and, according to Baum (1912), in sane cases might 
even be absent. May (1970) did not describe the cranial deep 
cervical In. in the sheep. The location of the node, when 
present, agreed with Iwanoff's description (1947-1948) in 
the goat and Baum's (1912) in the ox. 
The afferent vessels of the cranial deep cervical In. 
resanbled the other domestic ruminants. The efferents, 
however, joined the lateral tracheal trunk and in one speci­
men (No. 6) went to the lateral retropharyngeal Inn. In the 
ox, according to Baum (1912), the efferents of the cranial 
deep cervical Inn- together with the efferents of the lateral 
retropharyngeal in some instances formed the accessory 
tracheal trunk. 
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Middle deep cervical lymph node This node was also in­
constant in the goat, though more frequently found than the 
cranial deep cervical In. (in six specimens out of eleven, 
i.e./ 54.6 percent of the cases). It was located uni­
laterally or bilaterally and in one case (No. 5) two nodes 
were found on the left side. Iwanoff (1947-1948) stated 
that the middle deep cervical Inn. were inconstant and were 
found unilaterally. In the sheep May (1970) found the mid­
dle deep cervical Inn. scattered in the midventral region of 
the trachea and in the ox they consisted of 1-7 nodes (BaUm, 
1912). 
In the ox Dobber stein and Hoffmann (1964) described the 
afferents of the middle deep cervicals together with the 
cranial deep cervical Inn., and their efferents joined the 
caudal deep cervical Inn., and in the absence of the latter 
they passed directly to the tracheal trunk. The afferents 
of the middle deep cervical In. resembled the ox as described 
by Dobberstein and Hoffmann (1964); its efferent vessel 
joined the lateral radicle of the tracheal trunk. Further, 
in the goat there was no evidence about its opening into the 
caudal deep cervical In. 
Caudal deep cervical lymph node In the ox, accord­
ing to Baum (1912), the caudal deep cervical lymph nodes num­
bered two to four, and included a cervicalis caudalis manubrii 
sterni In. In one specimen (No. 7) smaller nodes were found cranial 
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to the cranial thoracic aperture, close to the manubrium 
sterni, one on the right and two on the left side of the 
neck; therefore in this case they might be conç>arable to the 
cervicalis caudalis manubrii sterni In. of the ox. In the sheep 
no description of this lymph node was given by May (1970), 
In 72-8 percent of the cases the caudal deep cervical 
In. was single, on the contrary to Iwanoff's findings 
(1947-1948) about its paired occurrence, thus resembling the 
sheep (May, 1970). 
in the ox (Baum, 1912) the caudal deep cervical Inn. 
received also afferent vessels from the axillary proper and 
the first rib axillary lymph nodes. Their efferents opened 
into the right or left tracheal trunk or in the thoracic 
duct. In the goat no afferents from the axillary proper and 
the first rib axillary lymph nodes were seen opening into 
the caudal deep cervical In. Two efferent vessels arose 
from the single as well as the paired nodes which then united 
into one vessel, thus resembling the ox, and opened into the 
external jugular vein or the bijugular trunk, in contrast to 
the ox (Baum, 1912). 
Costocervical lymph node The location of this node 
generally agreed with the ox (Baum, 1912) and the sheep (May, 
1970). It was also concordant with Iwanoff ' s description 
(1947-1948) about its location in the goat. 
In two specimens (i.e., 18.2 percent of the cases) the 
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node was unilateral and in one case (i.e., 9.1 percent of 
the cases) it was absent. 
Hie afferent vessels of the costocervical In. was simi­
lar to the ox (Baum, 1912; and Koch, 1970). The efferents in 
the ox might open into the tracheal trunk; in the goat, how­
ever, only on the left side they joined the latter, on the 
right they opened into the cranial mediastinal Inn. or the 
cranial tracheobronchial In. 
The Lymph Nodes and Lymph Vessels of the 
Thoracic Limb of the Goat 
Results 
In the thoracic limb of the goat there was only one 
lymphocenter, the axillary Ic. which included the axillary 
proper In. and the first rib axillary Inn. 
The number and average of the lymph nodes in each group 
and on an individual specimen were presented in Table 7. 
1. Axillary lymphocenter 
a. Proper axillary lymph node (13/1 and 14/1) 
Location: On the costal surface of the scapula 
inside the axillary space; about 0.5 cm 
caudal to the shoulder joint along the dis­
tal part of the teres major muscle, in the 
angle between the subscapular and thoraco­
dorsal vein and on the ventral border of 
Table 7. Number of lymph nodes in each group of the thoracic limb of the goat 
Group of lymph 
node(s) 
Specimen No. 
8 9 10 11 
Total Average* 
Proper 
axillary 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
24 1.09+0.28 
First rib 
axillary 
R 2 1 2 3 2 2 2  
L 2 . 2 2 2 3 3 
2 2 2 2 
12 2 3 
44 2.10+0.53 
Total of 
each Elide 
R 3 2 4 4 3 3 
L 3 1 3 3 3 4 
3 3 3 3 3 
4 2 4 3 4 
Total of 
both Hides 68 6.27±1.14' 
a 
Mean and standard deviation of lymph nodes on an individual side. 
b, R = right side; L = left side. 
c Average number of lyrt^jh nodes on an individual specimen. 
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the long thoracic nerve. 
Number: Usually one, except in two specimens 
two nodes on the right (No. 3) and in 
two nodes on the left (No. S) limb. 
Size: (0.9-2.8) cm long, (0.7-2.0) cm wide, 
and (0.3-0.5 cm thick. 
Shape: Oval, flattened. 
Relation: Lateral: Teres major muscle. 
Medial: Serratus ventralis thoracis 
muscle. 
Dorsal: Long thoracic nerve. 
Ventral: Thoracodorsal vein. 
Cranial: Subscapular vein. 
Afferent: From structures in the carpal region 
(13/3), forearm (13/4) and arm (13/5); 
from the structures on the medial side of 
the scapula (13/6). 
Efferent: To first rib axillary Inn. (13/7 and 
14/5). 
Remarks : No hemal lymph nodes were observed in 
the neighborhood. 
First rib axillary lymph nodes (8/2; 9/3,3'; 
13/2 and 14/2) 
Location: Lateral aspect of the cranioventral 
part of the thoracic wall, extending from 
Figure 13. Superficial and deep lymph vessels of the 
thoracic limb of the goat. Medial view 
1 Proper axillary In. 
2 First rib axillary Inn. 
3 Deep afferents (interrupted lines) from the carpal region 
to 1 
4 Superficial afferents fron forearm to 1 
5 Superficial afferents from arm to 1 
6 Deep efferents (interrupted lines) from the medial side 
of the scapular region to 1 
7 Efferents of 1 to 2 
8 Superficial afferents from medial side of digital region 
and forearm to superficial cervical In. 
A Subscapularis m. 
B Supraspinatus m. 
C Teres major m. 
D Latissimus dorsi m. 
E Tensor fasciae antebrachii m. 
F Triceps brachii m. (caput longum) 
G Triceps brachii m. (caput mediale} 
H Coracobrachialis m. 
I Biceps brachii m. 
J Flexor digitorum profundus m. (caput humer ale) 
K Brachialis m. 
L Extensor carpi radialis m. 
M Flexor digitorum superficialis m. (deep belly) 
N Flexor carpi ulnaris m. 
O Flexor digitorum superficialis m. (superficial belly) 
P Tendon of flexor carpi radialis m. 
196 
197 
the first rib to the second or second 
intercostal space; close to the axillary 
artery and vein and the nerves of the 
brachial plexus. 
Number; Generally^ two to three, one large and 
one or two small, on each side of the 
thoracic wall. In two specimens (No. 2 and 
8), only one node was present on the right 
side of the former and another on the left 
side of the latter, respectively. 
Size: (0.7-1.5) cm long, (0.5-0.9) cm Wide, 
and (0.3-0.6 cm thick. 
Shape : Oval, somewhat flattened or rounded. 
Relation: Lateral: Pectoralis profundus and 
subscapularis muscles. 
Medial: First rib or scaleni or 
rectus thoracis muscles; further 
axillary artery and vein and 
nerves of the brachial plexus. 
Afferent: From the skin of the ventrolateral 
part of the thoracic wall, serratus 
ventralis thoracis, pectoralis profundus, 
cranial part of obliquus externus abdominis, 
intercostales externi and interni of the 
first, second and third intercostal spaces. 
Figure 14. Deep dissection of the arm and craniodistal part 
of the scapula of the goat. Thoracic limb re­
flected cranlally. Medial view (close-up) 
1 Proper axillary In. 
2 First rib axillary Inn. 
3 Deep afferents from forearm to 1 
4 Afferents from cranial part of thoracic wall 
5 Efferents from 1 to 2 
A Stemocephallcus m. 
B Subscapularls m. 
C Teres major m. 
D Latlsslmus dorsl m. 
E Pectoralls profundus m. 
F Scalenus medlus m. 
PBr Brachial plexus 
a Brachial vein 
b Axillary vein 
c Thoracodorsal vein 
d Suprascapular nerve 
e Subscapular nerves 
f Long thoracic nerve 
g Median nerve 
h Radial nerve 
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rectus thoracis and the cranial part of 
the rectus abdominis muscles; efferents 
of the proper axillary In. 
Efferent; Usually one vessel. On the left side: 
it joined the thoracic duct or at first 
received efferents of the costocervical 
In. and then joined the thoracic duct or 
opened directly in the efferent of the 
superficial cervical In. On the right 
side: it joined the ^efferent of the 
superficial cervical In. 
Remarks: The relationship of the first rib 
axillary Inn. to the axillary artery and 
vein, and the nerves of the brachial plexus 
was extremely variable. The nodes were 
interconnected with each other by lymph 
vessels/ and the largest node released the 
single efferent. 
Discussion 
Proper axillary lymph node In the goat it usually 
consisted of one node for each thoracic limb, in two speci­
mens (i.e., 18.2 percent of the cases) two nodes were found 
on the right (No. 3) and on the left limb (No. 8). Iwanoff 
(1947-1948) reported that in the goat the proper axillary 
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Inn. frequently conprlsed two nodes, a larger and a smaller 
one. In the ox (Thornton, 1968; Koch, 1970; and Dyce and 
Wenslng, 1971) the proper axillary In. was a single node. 
Grau (1933) observed one to two nodes in the sheep. 
The location of the proper axillary lymph nodes of the 
goat in majority of cases resembled the ox (Baum# 1912; 
Montant and Bourdelle, 1917; Schwarze and Schroder, 1964; 
and Koch, 1970) and in the sheep (May, 1970). 
In the goat the afferent vessels of the proper axillary 
In. resembled the sheep (Grau, 1933) and the ox (Baum, 1912). 
The efferent vessels of the proper axillary In. in the ox 
might enç>ty in the caudal deep cervical Inn. (Baum, 1912). 
First rib axillary lymph nodes In the goat they 
numbered 2-3, in accord with Iwanoff's findings (1947-1948), 
similar to the ox (Koch, 1970) and the sheep (Grau, 1933). 
In two specimens (i.e., 18.2 percent of the cases) only one 
node was found unilaterally. In the ox the number of the 
first rib axillary Inn. varied 1-3 in most cases, though 
2-3 nodes were frequently present (Baum, 1912). The latter was 
also confirmed by Koch (1970). In the sheep 2-3 nodes were 
present (Grau, 1933). 
The afferent vessels of the first rib axillary lymph 
nodes of the goat came mostly from the ventral thoracic and 
cranial abdominal walls. In the ox Koch (1970) described the 
afferents coming from the thoracic limb as far distal to the 
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carpal joint. Iwanoff (1947-1948) stated that the afferents 
also came from the forelimb of the goat. The above 
observations could not be substantiated in the present in­
vestigation on the goat, similar to the sheep (Grau, 
1933). In the ox the efferents joined the tracheal trunk 
or the caudal deep cervical Inn. (Martin, 1919). The ef­
ferent vessel of the goat, however, joined the thoracic duct 
(on the left) or the efferent of the superficial cervical In. 
(on the right). Iwanoff (1947-1948), on the contrary, found 
the efferents of the first rib axillary Inn. joining the 
tracheal trunk as in the ox. 
The cubital In. was not found in the goat, concordant 
with the ox (Baum, 1912). In the sheep Grau (1934) stated 
that only in 2 out of 35-40 cases this node was present. 
The Lymph Nodes and Lyittph Vessels of the Thoracic 
Wall and Viscera of the Thoracic Cavity of the Goat 
Results 
There were four lymphocenters in the thoracic wall and 
the thoracic cavity of the goat; 1. the dorsal thoracic Ic. 
consisting of the intercostal and aortic thoracic Inn.; 
2. the ventral thoracic Ic. coitç>rising the sternal In.; 
3. the mediastinal Ic. consisting of the cranial, middle and 
caudal mediastinal Inn.; and 4. the bronchial Ic., consisting 
of the cranial, middle, right and left tracheobronchial Inn., 
the pulmonary Inn., and the pericardiac In. 
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The number and average of the lymph nodes in each group, 
and on an individual specimen were presented in Table 8. 
1. Dorsal thoracic Ivmphocenter 
a. Intercostal lymph nodes (15/3 and 16/3) 
Location: Embedded in fat at the dorsal end of 
several intercostal spaces, somewhat dorsal 
to the thoracic sympathetic truiik being 
covered by the costal pleura. 
Number: Five to six nodes on each side of the 
inner thoracic wall. 
Size: (0.3-0.6) cm in diameter. 
Shape: Oval or round. 
Relation: Lateral; Dorsal part of the inter-
costalis intemus muscle. 
Medial: Costal pleura and endo-
thoracic fascia. 
Ventral: Thoracic sympathetic trunk. 
Afferent: From muscles of the dorsal and 
lateral wall of the thorax. 
Efferent: To aortic thoracic or cranial 
mediastinal Inn. 
Remarks : The intercostal Inn. were not found in 
each intercostal space. In two specimens 
(No. 4 and 7) the cranial most intercostal 
In. was located on a level of the second 
Table 8. Number of lymph nodes in each group on the thoracic wall and thoracic 
cavity of the goat 
Specimen No Total Average* 
node(s) 1 2 3 4 5 6 7 8 9 10 11 
Intercostal 5 
6 
6 
6 
6 
5 
6 
7 
6 
5 
6 
6 
7 
5 
5 
6 
6 
6 
6 
5 
6 
6 
128 5.82+0.57 
Aortic; 
thoracic 
R 
L 
6 
6 
6 
5 
6 
7 
6 
6 
5 
6 
5 
5 
6 
6 
6 
5 
6 
6 
6 
5 
6 
6 
127 5.77+0.51 
Sternal R 
L 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
23 1.05±0.21 
Cranial 
mediastinal 
R 
L 
3 
2 
1 
2 
2 
1 
2 
1 
1 
2 
2 
3 
3 
1 
2 
1 
2 
2 
3 
2 
2 
2 
42 1.05+0.21 
Total of 
each Elide 
R 
L 
15 
14 
14 
14 
15 
14 
15 
15 
13 
14 
14 
15 
18 
13 
14 
13 
15 
15 
16 
13 
15 
15 
Total on 
both «ides 30 28 29 30 27 29 31 27 30 29 30 315 29.09+1.24° 
'Vlean and standard deviation of lymph nodes on an individual side. 
= right side; L = left side. 
''Average number of lyn^h nodes on an individual. 
Table 8 (Continued) 
Group of lymph Specimen No. Total Average^ 
node(s) 123456789 10 11 
Middle 
mediastinal 
R "  1 2 3 2 2 2 1 2 2 2 2  
2 1 1 1 2 2 3 2 2 1 1  
37 1.77+0.60 
Caudal 
mediastinal 1 1 1 1 1 1 1 1 1 1 1  1 1  1.0010.00 
Cranial 
tracheo­
bronchial 
R l l l l l l l l l l l  
L 
11 1.00+0.00 
Right 
tracheo­
bronchial 
R 
L 
1.00+0.00 
Total on 
each (Side 
R 2 4 4 3 3 
L 2 1 1 1 2 
3 3 3 3 3 3 
2 3 2 2 1 1 
Total on . 
both sides 61 5.72+0.62' 
^Total included the single caudal mediastinal In. 
Table 8 (Continued) 
Group of lymph 
node(s) 
Specimen No. 
1 2 3 4 5 6 7 8 9  1 0  1 1  
Xv • • # a # 
V, 1 1 1 . . . 
L° . . . 
R 
L l l l l l l l l l l l  
R 1 
L 1 
R 
L  *  1  *  1  *  e  •  e l l #  
R  1 2 3 1  
L 1 2 1 2 1 1 1 1 2 3 1  
Total Average* 
Middle 
tracheo­
bronchial 
Left 
tracheo­
bronchial 
Pulmonary 
Pericardial 
Total on 
each (Side 
11 
•4 
20 
1.00+0.00 
1.00±0.00 
1.00+0.00 
1.00+0.00 
Total on 
both sides 1 2 2 2 2 1 1 2 2 4 1  2 0  1.82-0.83° 
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(specimen No, 4) or the third intercostal 
space (specimen No. 7). 
Aortic thoracic lymph nodes (15/4 and 16/4) 
Location: Embedded in fat dorsal to the 
thoracic aorta, somewhat ventral to the 
bodies of the thoracic vertebrae. 
Number: Five to six nodes on each side of the 
thoracic cavity. In one specimen (No. 3) 
there were seven lymph nodes on the left side. 
Size: (0.4-1.5) cm long, (0.3-0.6) an wide, 
and (0.2-0.5) cm thick. 
Shape: Oval with slightly rounded borders. 
Relation: Dorsal: Bodies of the thoracic 
vertebrae and the thoracic 
sympathetic trunk. 
Ventral: Thoracic aorta and the 
thoracic duct. 
Afferent: From the esophagus and intercostales 
interni and externi muscles, and efferents 
of the intercostal Inn. 
Efferent: To the cranial or middle mediastinal 
Inn. 
Ronarks: The location of the aortic thoracic 
Inn. with regard to the ribs and inter­
costal spaces varied considerably. 
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However, the most cranially located node 
was situated on a level of the fifth inter­
costal space. 
2 .  Ventral thoracic lymphocenter 
a. Sternal lymph node (15/8; 16/9 and 17/2,2') 
Location: Embedded in fat at the cranial bor­
der of the transversus thoracis muscle on 
a level of the first intercostal space. 
Number: One node on each side of the median 
plane, except in specimen No. 7 having 
two nodes on the right side (17/2,2'). 
Size: (0.6-1.8) an long, (0.4-1.1) cm wide, 
and (0.2-0.8) can thick. 
Relation: Ventral: ventral part of the inter-
costalis internus muscle. 
Dorsal: Costal pleura. 
Caudal: Cranial border of trans­
versus thoracis muscle. 
Afferent: Prom the transversus thoracis, 
distal part of the intercostales interni 
and externi, obliquus externus abdominis, 
pectoralis profundus and rectus abdominis 
muscles. 
Efferent: Right side: Joined the efferent of 
the caudal deep cervical In. 
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Left side: Joined the efferent of the 
superficial cervical In. 
Remarks : The second sternal In. of specimen 
No. 7 was located on a level of the second 
intercostal space. 
Mediastinal Ivmphocenter 
a. Cranial mediastinal lymph nodes (15/2 and 16/2) 
Location: In the cranial mediastinum/ dorsal 
to the brachiocephalic trunk and the 
cranial vena cava. Embedded in fat be­
tween the longus colli muscle and the 
trachea; the nodes were located on the 
trachea, or the esophagus, or the longus 
colli muscle. 
Number: Two to three nodes on each side of the 
thoracic cavity. In specimens No. 2 and 5 
only one node was present on the right 
side, while in specimens No. 3, 4, 7 and 8 
only one node was seen on the left. 
Size: (0.8-1.1) an long, (0.3-0.7) an wide, 
and (0.1-0.4) cm thick. 
Relation: Medial: Esophagus or trachea. 
Dorsal: Longus colli muscle. 
Afferent: Esophagus, trachea, thymus, longus 
colli muscle, and efferents of the 
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intercostal/ aortic thoracic and cranial 
tracheobronchial Inn. 
Efferent: Joined the costocervical In. or its 
efferents. 
Remarks : Hemal lyn^h nodes of various sizes 
(pin-head size to 0,2 cm) were found in the 
surroundings of the cranial mediastinal 
Inn. 
Middle mediastinal lymph nodes (15/5; 16/5 and 
20/2) 
Location: In the middle mediastinum, dorsal to 
the base of the heart; were embedded in 
adipose tissue found between the esophagus 
and longus colli muscle on a level extend­
ing from the third-fifth rib. 
Number: One to two nodes on each side of the 
thoracic cavity. 
Size: (0.7-3.0) an long, (0.5-1.0) cm wide, 
and (0.3-0.5) an thick. 
Relation: Dorsal: Longus colli muscle. 
Ventral: Esophagus. 
Medial: Aortic arch and thoracic 
aorta. 
Afferent: From the esophagus, trachea, longus 
colli muscle, lungs, mediastinum and the 
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efferents of the aortic thoracic and 
caudal mediastinal Inn. 
Efferent; Joined the cranial mediastinal Inn. 
Ranarks : Hemal lymph nodes were present in 
the surroundings of the middle mediastinal 
Inn. 
Caudal mediastinal lymph node (15/6 and 15/6) 
Location: In the caudal mediastinum, between 
thoracic aorta and esophagus, extending 
from the sixth-ninth intercostal spaces. 
Number: One node (unpaired). 
Size: (10.0-13.0) an long, (0.8-1.8) cm wide, 
and (0.4-0.7) cm thick. 
Shape: Elongated, fusiform with a wide dorsal 
surface. 
Relation: Dorsal: Thoracic aorta. 
Ventral: Esophagus. 
Afferent: Prom the diaphragm, trachea, esoph­
agus, mediastinum, pericardium, epaxial 
muscles on the dorsal part of the thoracic 
wall extending from the sixth-twelfth 
intercostal spaces. 
Efferent: One vessel, joining the middle 
mediastinal Inn. 
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Renarks: The cranial part of the single caudal 
mediastinal In. might be split for about 
0.5 cm. Hemal lymph nodes were present in 
its surroundings. 
Bronchial Ivmphocenter 
a. Cranial tracheobronchial lymph node (15/7; 
18/1 and 22/1) 
Location: Only present on the right side of the 
thoracic cavity, lying in most specimens be­
tween the base of the heart and trachea; 
extended caudally from the tracheal 
bronchus to the bifurcation of the 
trachea or twisted ventrolaterally between 
the right azygos vein and the tracheal 
bronchus. In one specimen the node ex­
tended toward the left about 1.0 cm beyond 
the bifurcation of the trachea. 
Number: One node. 
Size: (2.1-7.0) cm long, (0.5-1.3) cm wide, 
and (0.3-0.8) cm thick. 
Shape: Elongated, flattened. 
Relation: Dorsal: Trachea. 
Ventral; Base of the heart. 
Lateral: Right azygos vein and 
tracheal bronchus. 
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Afferent: From the cranial lobe of the right 
lung/ trachea/ esophagus/ pericardium and 
the efferent of the right tracheobronchial 
In./ when present. 
Efferent: Joined the cranial mediastinal Inn. 
Remarks: Hemal lymph nodes were present in 
the neighborhood of the cranial tracheo­
bronchial In. 
Right tracheobronchial lymph node (22/3) 
Location: On the dorsolateral surface of the 
tracheal bifurcation. 
Number: Inconstant; only one node; present 
only in two specimens (No. 2 and 7). 
Size: 0.2 cm in diameter. 
Shape: Rounded. 
Relation: Medial: Tracheal bifurcation. 
Lateral: Medial face of the middle 
lobe of the right lung. 
Afferent: From the middle lobe of the right 
lung and heart. 
Efferent: Joined the cranial tracheobronchial 
In. 
Remarks : Small hemal lynç)h nodes were present 
in the neighborhood of the right 
tracheobronchial In. 
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Middle tracheobronchial Ivittph node (19/1 and 
22/4) 
Location: On the dorsal surface of the tracheal 
bifurcation. In one specimen (No, 3) it was 
located a few centimeter caudal to the preced­
ing lyn^h node on the left bronchus (19/1). 
Number: Inconstant. Only in two specimens 
(No. 2 and 7) the node was present. 
Size: 0.3 cm in diameter. 
Shape: Rounded. 
Relation: Ventral: Tracheal bifurcation. 
Dorsal: Caudal lobes of the lungs. 
Afferent; From the accessory and caudal lobes 
of the lungs and the efferents of the 
pulmonary In. 
Efferent: Joined the left tracheobronchial In. 
Remarks : Hemal lymph nodes were found in the 
neighborhood of the middle tracheobronchial 
In. 
Left tracheobronchial Ivmph node (21/1, 22/2 and 
23/4) 
Location: On the left face of the tracheal 
bifurcation, caudal to the ligamentum 
arteriosum and the aortic arch, and between 
the bifurcation of the trachea and the 
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pulmonary trunk. 
Number : Only one node present in all specimens. 
Size: (2.1-3.5) an long, (0.1-1.0) cm wide# 
and (0.4-0.6) cm thick. 
Shape; Triangular in most specimens; elongated 
in one specimen (No. 3). 
Relation: Cranial: Aortic arch and left 
recurrent laryngeal nerve. 
Caudal: Right azygos vein. 
Lateral: Pulmonary trunk and aortic 
arch. 
Medial: Left main bronchus. 
Afferent: From the caudal lobe of the left 
lung, trachea, esophagus, mediastinum, 
heart and the efferent of the middle 
tracheobronchial In. 
e. Pulmonary lymph node (22/5,5) 
Location: On the left and right main bronchus, 
being covered by lung tissue for abour 2.5 cm. 
Number: inconstant; one node on each side. 
Present only in one specimen (No. 10). 
Size: (0.7-1.0) an long, (0.4-0.6) an wide, 
and (0.2-0.5) cm thick. 
Shape: Oval with rounded borders. 
Relation: Ventrally to dorsal face of the main 
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bronchus/ and surrounded by lung tissue, 
f. Left pericardial lymph node (16/8 and 20/1) 
Location: On the base of the pericardium, near 
the site of penetration of the left azygos 
vein through the pericardium and into the 
cranial vena cava. 
Number: Inconstant; only one node found in 
four specimens (No. 2, 4, 9 and 10). 
Size: (1.2-1.5) cm long, (0.5-1.0) cm wide, 
and (0.3-0.5) cm thick. 
Shape: Oval, flattened. 
Relation: Dorsal: Dorsal vagal trunk. 
Ventral: Phrenic nerve. 
Lateral: Pericardial pleura. 
Medial: Peri cardium. 
Afferent: From the pericardium. 
Efferent: Joined the cranial mediastinal Inn. 
Remarks: No hemal lynçth nodes were present in 
the neighborhood of the left pericardial In. 
The thoracic duct (15/j; 16/j and 20/c) The thoracic 
duct of the goat, after entering the thoracic cavity through 
the aortic hiatus of the diaphragm, ran cranially along the 
right face of the thoracic aorta. At the level of the fourth 
intercostal space it turned obliquely toward the left surface 
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of the esophagus, then passed cranially beyond the cranial 
thoracic aperture or inlet for about 2.0-3.0 cm and opened 
either into the external jugular vein or into the bijugular 
trunk. 
Discussion 
The external or lateral thoracic wall of the goat (11, 
25, 26 and 27) In the ox the lymph of the thoracic and 
abdominal wall was drained by two lymph nodes, i.e., the 
superficial cervical and subiliac Inn. (Baton, 1912). The 
afferent vessels originating cranial to a line drawn from 
the olecranon to the dorsal end of the tenth-twelfth rib 
coursed to the former lymph node. The subiliac In. received 
afferents arising from area caudal to the above line. 
In the goat the border line ran from the olecranon to 
the dorsal end of the tenth-eleventh rib and the afferents 
arising cranial to this line went to the superficial cervical 
In. (11/4), and caudal to it to the subiliac In. (11/6). 
In the sheep the border line, however, was the seventh 
thoracic vertebra (Grau, 1933). 
Intercostal lymph nodes Not all intercostal spaces 
of the goat contained the intercostal Inn., similar to the 
ox (Baum, 1912; Thornton, 1968; and Koch, 1970) and in the 
goat (Iwanoff, 1947-1948). In the sheep they were seldom; 
observed (Godbille, 1915). Grau (1933) described the 
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Intercostal Inn. of the sheep as in the ox, though May 
(1970) stated that each intercostal space of the sheep 
contained an intercostal In, Some intercostal Inn. 
of the sheep were located more laterally on a level with the 
angle of the rib (Grau, 1934). This location of the inter­
costal Inn., however, was not seen in the goat. 
The afferent vessels of the intercostal Inn. in the 
goat for a greater part resembled the ox (Somers, 1951 and 
Stokoe, 1967), though no afferents were seen arising from 
the peritoneum (Stokoe, 1957). The efferent vessels in the 
goat joined partly the cranial mediastinal Inn., and partly 
the aortic thoracic Inn., in accord with Iwanoff (1947-1948); 
in addition, the latter author stated that they might open 
directly into the thoracic duct, which could not be con­
firmed in this study. 
Aortic thoracic lymph nodes In the ox these nodes 
numbered four to five (Dobberstein and Hoffmann, 1964). No 
number was given for the aortic thoracic Inn. in the sheep 
(May, 1970). In the goat there were five to six nodes on 
each side of the thoracic cavity, except one specimen (No.3) 
having seven nodes on the left side. Iwanoff (1947-1948) 
reported five to seven aortic thoracic Inn. in the goat. 
The location of the aortic thoracic Inn- of the goat 
resembled the ox (Dobberstein and Hoffmann, 1964) and the 
sheep (May, 1970). 
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The afferent vessels of the aortic thoracic Inn. in 
the goat came from structures surrounding the nodes» thus 
resembling the ox (Dobberstein and Hoffmann, 1964); however, 
no afferents were observed coming from the liver in the goat. 
In the ox the efferent vessels joined the thoracic duct and 
sometimes the mediastinal Inn. (Dobberstein and Hof Anann, 
1964). The efferents of the goat joined the middle or the 
cranial mediastinal Inn. and no afferents were seen joining 
the thoracic duct. 
Sternal In. In the goat this node was situated one 
on each side of the midline of the sternum. They were lo­
cated cranial to the cranial border of the transversus 
thoracis muscle. In one specimen (No. 7) a second node was 
present on a level with the second costal cartilage, close 
to the sternum. In the ox the sternal Inn. were represented 
by a group of lymph nodes in the intercostal spaces (Baum, 
1912), thus more nodes were present in the ox than in the 
goat. In the sheep one to three nodes were present; one 
of them, the cranial sternal In., was situated in the inter­
costal space (Grau, 1933). 
The afferent vessels of the sternal In. of the goat 
essentially agreed with the ox (Thornton, 1968), though 
Iwanoff (1947-1948) stated that the sternal In. received 
efferents of the ventral mediastinal Inn. This occurrence, 
however, could not be confirmed in the specimen investigated. 
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In the ox the efferent vessels joined the caudal deep 
cervical Inn. or the tracheal trunk on the right side or 
the thoracic duct on the left (Somers/ 1951). In the goat 
the efferents united with that of the caudal deep cervical In. 
on the right and with the efferent of the superficial 
cervical In. on the left. Iwanoff (1947-1948) stated that 
the efferents of the sternal In. passed to the thoracic duct 
on the left side (i.e., resembling the ox) and to the 
cranial nodes of the cranial mediastinal Inn. on the right. 
Cranial mediastinal lymph nodes In the goat there 
were two to three mediastinal Inn. on each side of the 
thoracic cavity. Iwanoff (1947-1948) stated that on the 
left side there were two to three nodes and five to six on 
the right. In the ox Baum (1912) reported four to eleven 
nodes on the left and three to six on the right. 
The afferent vessels of the cranial mediastinal Inn. 
in the goat for a greater part resembled the ox, though 
in the goat the afferents from the lungs, heart and 
pericardium were not seen as in the ox (Dobberstein and 
Hoffmann, 1964). The efferent vessels of the goat differed 
from the ox (Dobberstein and Hoffmann, 1964), i.e., in the 
goat they joined the efferent of the costocervical In., 
while in the ox the efferents opened into the thoracic duct 
or tracheal trunk. 
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Middle mediastinal lymph nodes These nodes were 
found on both sides of the thoracic cavity of the goat, in 
contrast to the ox (Koch, 1970) and in the goat (Iwanoff, 
1947-1948). Both authors stated that the middle mediastinal 
Inn., in the respective species, were located on the right 
face of the esophagus and the right side of the aortic arch, 
therefore, only on the right side of the thoracic cavity. 
In the specimen presently investigated the nodes were situ­
ated on the esophagus, the aortic arch and on the origin of 
the thoracic aorta. 
The afferent vessels of these nodes in the goat for a 
greater part resembled the ox (Baton, 1912), except for the 
efferents of the first-fourth intercostal Inn. and the right 
tracheobronchial In. were not seen opening to these lymph 
nodes in the goat. The efferent vessels of the right and 
left middle mediastinal Inn. joined the cranial mediastinal 
Inn. of the corresponding side. 
Caudal mediastinal lymph, node In the ox the caudal 
mediastinal lymph nodes consisted of a large node and two 
to three (or one to four) smaller nodes (Baum, 1912), though 
Thornton (1968) reported eight to twelve nodes. The caudal 
mediastinal Inn. of the sheep comprised two nodes (May, 
1970). In the goat there was only a single large node, 
situated in the caudal mediastinum almost about the median 
plane, in agreement with Iwanoff (1947-1948). The latter 
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author stated that the caudal mediastinal Inn. were fused 
together into a single node. 
The afferent vessels of the caudal mediastinal In. in 
the goat partly agreed with the ox (Koch, 1970), though in 
the former no afferents were seen coming from the peritoneum, 
liver, spleen and the efferents of the middle mediastinal 
and pulmonary Inn. were seen joining the caudal mediastinal 
In. In the goat the efferent vessel of the caudal mediastinal 
In. joined the middle mediastinal Inn., as opposed to the 
thoracic duct (Bam, 1912), while in the sheep they joined 
the thoracic duct or the cranial mediastinal Inn. 
Cranial tracheobronchial lymph node Contrary to 
Iwanoff's description (1947-1948) in the goat, the cranial 
tracheobronchial In. (in specimens investigated) was large 
regardless of the age of the animal. 
The location of the node partly agreed with Iwanoff 
(1947-1948), i.e., in his case of a four months old goat. In 
the ox the cranial tracheobronchial In. was situated on the 
right face of the trachea, partly cranial and ventromedial 
to the origin of the tracheal bronchus, between the latter 
and the right azygos vein, so that the vein partly covered 
the right surface of the node (Baum, 1912). In the goat the 
right azygos vein covered only a small portion of the large 
cranial tracheobronchial In. 
In the ox the afferents of the cranial tracheobronchial 
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In. came from the lungs and the afferents of the pulmonary 
Inn. (Baum, 1912). In the goat the afferent vessels were 
seen coming from the pericardium^ trachea, esophagus and the 
efferents of the right tracheobronchial In., when present. 
The efferent vessels in the goat resanbled the ox (Baum, 
1912), i.e., they joined the cranial mediastinal Inn. 
Right tracheobronchial Ivmph node This node was 
inconstant in the goat and was only found in two specimens, 
i.e., 18.2 percent of the cases. Iwanoff (1947-1948) re­
ported two nodes in the goat, however, fused together to 
form a small node. In the ox (i.e., in about 75 percent of 
the cases) the right tracheobronchial In. was present (Baum, 
1912). The efferent vessels of the right tracheobronchial 
In. in the ox came from the lungs, thoracic part of the 
esophagus and the heart (Somers, 1951). In the goat it only 
received the afferents from the middle lobe of the right lung. 
The efferents in the goat joined the cranial tracheobronchial 
In., while in the ox they opened into the mediastinal Inn. 
(Somers, 1951). 
Middle tracheobronchi al lymph node This node was 
found more frequently in the ox, i.e., 50 percent of the 
cases (Baum, 1912). In the goat the node was present in 
three specimens.- i = e=.- 27 = 3 percent of the cases, Iwanoff 
(1947-1948) reported that the middle tracheobronchial 
224 
In. sometimes consisted of two nodes. 
The afferent vessels of the middle tracheobronchial 
In. of the ox came from the right and left caudal lobes of 
the lungs (Baum, 1912). in the goat the afferents for a 
greater part resembled the ox, though in the goat the afferent 
vessels were seen coming from the pulmonary In. The eff erents of 
the goat joined the left tracheobronchial In., while in the 
ox they opened into the right tracheobronchial In. (Baum, 
1912). 
Left tracheobronchial lymph node The location of 
the left tracheobronchial In. in the goat resembled the ox 
(Baum, 1912) and in accord with Iwanoff's description (1947-
1948) of the goat. Baum (1912) reported two nodes in one case 
of the ox, with a third node between them. In all specimens 
investigated no other nodes were found in the goat. 
The left tracheobronchial In. of the ox (Baum, 1912) re­
ceived the afferent vessels from the thoracic part of the esoph­
agus, and sometimes the eff erents of the middle tracheobronchial, 
aortic thoracic and left pericardial Inn. In the goat the 
afferents of the left tracheobronchial In. came also from 
the heart, caudal lobe of the left lung and mediastinum; 
however, no efferents of the middle tracheobronchial, 
aortic thoracic and left pericardial Inn. were seen joining 
the left tracheobronchial In. The efferent vessels of the 
left tracheobronchial In. in the goat joined the cranial 
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mediastinal Inn., While in the ox their efferents coursed 
to the common efferent of the caudal aortic mediastinal In. 
(Baum, 1912). 
Pulmonary lymph node In the goat this lynçïh node 
was found only in one specimen (No. 10), i.e., only in 9.1 
percent of the cases. It was located on the main bronchus, 
covered by lung tissue. The pulmonary Inn. were also in­
constant in the ox (Baum, 1912; Stokoe, 1967; and Thornton, 1968). 
The afferent vessels of the pulmonary In. of the goat 
came from the deep part of the lungs, in accord with the ox 
(Koch, 1970). Its efferents in the goat joined the middle 
tracheobronchial In. or the left tracheobronchial, in cases 
where the former was absent, resembling the ox (Koch, 1970). 
Left pericardial lymph node The location and rela­
tion of this node in the goat agreed with the ox (Baum, 1912). 
In the latter the occurrence was higher, i.e., found in 84 
percent of the cases (Baum, 1912), while in the goat it was 
present in 27.3 percent of the cases. No record was given 
in the sheep (May, 1970). Iwanoff (1947-1948) mentioned only 
that the node was inconstant in the goat. A second node was 
reported by Iwanoff (1947-1948) in the goat similar to the 
ox (Baum, 1912). In the specimen investigated, however, no 
other ncde{s) was seen. 
The afferent vessels of the left pericardial In. of the 
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goat resembled the ox (Baum, 1912), i.e., coming from the 
pericardium. Its efferent, however, coursed to the cranial 
mediastinal Inn., in contrast to the ox, where it joined 
the middle mediastinal or the left tracheobronchial In. 
(Baum, 1912). 
Right pericardial lymph node This node was not 
found in the goat. In the ox it was also very inconstant 
(Baum, 1912). Iwanoff (1947-1948) did not describe this 
node in the goat either. 
Diaphragmatic lymph nodes These nodes, present in 
the ox (Baum, 1912), were not found in the goat, concordant 
with Iwanoff (1947-1948). 
Infraspinatus lymph node This node, present in the 
ox (Baum, 1912), was not found in the goat, Iwanoff (1947-
1948) did not describe the infraspinatus In. in the goat either. 
Subrhomboid lymph node This lyn^h node was reported 
by Iwanoff (1947-1948) in one of his specimen, but only on 
one side, located medial to the rhomboideus cervicis muscle 
and the cranial angle of the scapula. In the ox the sub-
rhomboid In. was found three times out of 20 cases (Baum, 
1912). In the specimens investigated no subrhomboid In. 
was found in the goat. 
The thoracic duct The course and relationship of 
the thoracic duct of the goat basically agreed with the ox 
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and sheep, however, in all specimens investigated, no 
duplication occurred as reported in the ox (Dyce and Wensing, 
1971). In the goat the duct crossed to the left on a level 
of the fourth intercostal space, while May (1970) reported 
the duct turned to the left on a level of the sixth thoracic 
vertebra in the sheep. Iwanoff (1947-1948) described that 
in the goat the duct crossed to the left between the third 
and fifth thoracic vertebrae. Similar to the ox (Sisson 
and Grossman, 1953) the thoracic duct of the goat was 
an^ullated at its terminal part. The lymphaticovenous 
opening of the goat was also small. 
Figure 15. The lyirtph nodes and lymph vessels in the thoracic cavity of the goat 
Right side. ^ Injection sites 
1 Costocervical In. 
2 Crenial mediastinal Inn. 
3 Intercostal Inn. 
4 Aortic thoracic Inn. 
5 Middle mediastinal Inn. 
6 Caudal mediastinal In. 
7 Cranial tracheobronchial In. 
8 Sternal In. 
A Sternocephalicus m. 
B Longus colli m. 
C Lor.gissimus thoracis m. 
D Spinalis et semispinalis dorsi m. 
D' Spinalis et semispinalis cervicis m. 
E Splenius 
F Multifidus m. 
G Diaphragm 
H Heart (within pericardium) 
I Aponeurosis of obliquus externus 
abdominis m. 
L Intercostalis internus m. 
a Creoiial vena cava 
b Left external jugular vein 
b' Right external jugular vein 
c Right subclavian artery 
d Internal thoracic vein 
e Costocervical vein 
f Right azygos vein 
g Thoracic aorta 
i Trachea 
j Thoracic duct 
k Efferent of superficial cervical In. 
1 Efferent of caudal deep cervical In, 
m Caudal vena cava 
n Tracheal bronchus 
o Right main bronchus (cut) 
o' Left main bronchus (cut) 
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Figure 16. The lymph nodes and lymph vessels of the thoracic cavity of the goat, 
Left side. (3) Injection sites 
1 Costocervical In. 
2 Creinial mediastinal Inn. 
3 Intercostal Inn. 
4 Aortic thoracic Inn. 
5 Middle mediastinal Inn. 
6 Caudal mediastinal In. 
7 Left tracheobronchial In. 
8 Left pericardial In. 
9 Sternal In. 
A Stesmocephalicus m. 
B Longus colli m. 
C Longissimus thoracis m. 
D Spinalis et semispinalis dorsi m. 
E Splenius m. 
F Longissimus cervicis m. 
G Diaphragm 
H Heart (within pericardium) 
I Aponeurosis of obliquus externus 
abdcminis m. 
a Thoracic aorta 
b Brcichiocephalic trunk 
c Lellt subclavian artery 
d Internal thoracic artery 
e Co£5tocervical trunk 
f Cranial vena cava 
g Leift external jugular vein 
g' Right external jugular vein 
h Left azygos vein 
i Efferent of superficial cervical In, 
j Thoracic duct 
k Esophagus 
1 Trachea 
m Left main bronchus (cut) 
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Figure 17. The lymph nodes and lymph vessels of the sternal 
region. The left transversus thoracis muscle has 
been removed. Dorsal view 
1 Left sternal In, 
2 Right sternal In, (cranial node) 
2* Right sternal In. (caudal node) 
3 Afferent vessels to 2 and 2* 
4 Internal thoracic vessels 
A Xiphoid process B Transversus thoracis m. 
(right side) 
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Figure 18. Deep dissection of the thoracic cavity of the 
goat—region of the heart. The lungs have been 
removed. Right side 
1 Cranial tracheobronchial In. 
a Trachea 
b Tracheal bronchus 
c Cranial vena cava 
d Caudal vena cava 
e Right phrenic nerve 
f Right main bronchus 
g Right lung 
h Heart (within pericardium) 
Figure 19. Deep dissection of the region of the tracheal 
bifurcation of the goat. The lungs have been 
removed. Dorsal view. Right side 
1 Middle tracheobronchial In. 
a Trachea 
b Right main bronchus 
b* Left main bronchus 
c Esophagus 
d Left lung 
e Caudal vena cava 
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Figure 20. Deep dissection of the thoracic cavity of the 
goat—region of the base of the heart. The 
lungs have been removed. Left side 
1 Left pericardial In. 
a Left azygos vein 
b Thoracic aorta 
c Thoracic duct 
d Esophagus 
Figure 21. 
1 Left tracheobronchial In. 
a Left azygos vein 
b Thoracic aorta 
c Esophagus 
d Left vagus nerve 
s Left recjrrent laryngeal 
nerve 
2 Middle mediastinal Inn. 
e Left vagus nerve 
f Heart 
g Left phrenic nerve 
h Left bronchi 
i Caudal vena cava 
f Left phrenic nerve 
g Heart (within pericardium) 
h Left main bronchus 
i Caudal lobe of left lung 
Deep dissection of the thoracic cavity of the 
goat—region of the base of the heart. The 
lungs have partly been removed. Left side 
(close-up) 

Figure 22. The lymph nodes and lymph vessels of the 
bronchial region of the goat. Dorsal view. 
The light dotted parts of the lung (D) and 
lymph nodes (1# 2 and 5) were situated beneath 
the respective structures. ^  Injection sites 
1 Cranial tracheobronchial In. 
2 Left tracheobronchial In. 
3 Right tracheobronchial In. 
4 Middle tracheobronchial In. 
5 Left and right pulmonary Inn. 
A Cranial lobe 
B Middle lobe 
C Caudal lobe 
D Accessory lobe (dotted) 
a Trachea 
b Right main bronchus 
b' Left main bronchus 
c Tracheal bronchus 
d Efferent of 1 to right middle 
mediastinal Inn. 
e Efferent of 2 to left middle 
mediastinal Inn. 

Figure 23, The lymphatic drainage of 
the heart of the goat. Left 
side. <S> Injection sites 
1 Cranial mediastinal Inn. 
2 Middle mediastinal Inn. 
3 Caudal mediastinal In. 
4 Left tracheobronchial In. 
A Longus colli m. 
B Heart 
a Thoracic aorta 
b Brcichiocephalic trunk 
c PuJjnonary trunk 
d Esophagus 
e Trachea 
f Leift main bronchus 
g Efferent of 1 
Figure 24. The lyinphatic drainage of 
the heart of the goat. Right 
side. 0 Injection sites 
1 Cranial mediastinal Inn. 
2 Middle mediastinal Inn. 
3 Caudal mediastinal In. 
4 Cranial tracheobronchial In. 
A Longus colli m. 
B Heart 
a Thoracic aorta 
b Caudal vena cava 
c Cranial vena cava 
d Esophagus 
e Trachea 
f Right main bronchus 
g Efferent of 1 
h Tracheal bronchus 
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Figure 25. Lateral thoracic and abdominal wall of the goat. 
Right side. The purple spots were injection 
sites 
1 Subiliac In. 
2 Afferents from caudal part of thoracic wall 
A Skin (reflected dorsally) 
B Cutaneus trunci 
B' Cutaneus trunci (caudal part cut and reflected dorsally) 
C Aponeurosis of obliquus externus abdominis m. 
D External lamina of rectus abdominis sheath 
Figure 26. Lateral abdominal wall of the goat. Right 
side (close-up) 
1 Subiliac In. 
2 Afferents to 1 from caudal part of thoracic wall 
A Cutaneus trunci m. (caudal part) 
A' Cutaneus trunci m. (cut and reflected dorsally) 
B Obliquus externus abdominis m. 
C External lamina of rectus abdominis sheath 
D Obliquus internus abdominis m. 
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Figure 27. Abdominal region of the female goat. Specimen 
No. 4. Ventrolateral view (close-up) 
1 Subiliac In. 
2 Afferents from caudal part of the thoracic wall to 1 
A Cutaneus trunci m. (left side) 
A' Cutaneus trunci m. (right side) 
B External lamina of the rectus abdominis sheath 
m 
'îl' CM 
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SUMMARY AND CONCLUSIONS 
The lymph nodes and lymph vessels of the head, neck, 
thorax and thoracic limb of the goat (Capra hircus) were 
studied on eleven goats. The results were compared with 
the lymphatic structures of the same regions in the ox and 
sheep. Additional information was obtained from the heads 
of five goats and five sheep dissected by the freshmen 
students of the professional veterinary curriculum at the 
College of Veterinary Medicine, Iowa State University, 
Ames, Iowa. 
Physiological NaCl solution of 2-5 percent Evans blue 
was used as injection medium. In some cases dog or sheep 
serum, or egg white, was added to enhance the absorption of 
the solution into the lyitçh vessels. Following anesthesia 
the solution was injected intracutaneously, subcutaneously, 
intramuscularly, intraarticularly and inthrthoracically. 
In one to one and a half hours following injection the 
animals were killed by exsanguination through the femoral 
artery. In three specimens the cranial vena cava was 
clamped, thus preventing the dye solution from the lymph 
vessels flowing into the venous system. 
There were ten lyraphocenters on each side of the body: 
three in the head, two in the neck, one in the thoracic 
limb and four in the thorax in accord with the Nomina 
Anatomica Veterinaria (1968). The results have shown that 
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each lymphocenter in most cases consisted of a single node, 
thus for a greater part presented a similar relationship with 
the ox and in a lesser degree with the sheep. It was, how­
ever, in contrast with other species (canine, equine and 
porcine), in which each lymphocenter comprised two or more 
lymph nodes. No difference of the mean and standard devia­
tion of lymph nodes has been found by group, individual speci­
men, sex, age or between left and right side. 
The lymph nodes and lymph vessels of the goat pre­
sented the following characteristics: 
1. In the head region the parotid, mandibular, lateral 
and medial retropharyngeal Inn. were constantly 
found. 
The parotid In. was always completely covered by the 
parotid gland. Its afferent vessels came from most structures 
of the head, thus basically in agreement with the ox and 
sheep. Its efferent vessels joined the lateral retro­
pharyngeal Inn. 
The mandibular In. presented the same location as in 
the ox and sheep. In most cases the afferent and efferent 
of this node maintained the same relationship as in the ox 
and sheep. In one specimen an efferent of the mandibular 
In. joined the medial retropharyngeal In. which has not been 
reported in the literature for the ox and sheep. 
The lateral retropharyngeal Inn., two to three in num­
ber, frequently were in part covered by the caudal part of 
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the parotid gland. They received all lymph from the lymph 
nodes of the head and their efferents formed the lateral 
radicle of the tracheal trunk/ thus presenting a different 
relationship than in the ox and sheep. 
The medial retropharyngeal In. was located at the same 
site as in the ox and sheep. Its afferent vessels came from 
most of the deeper structures of the head and the efferents 
formed the medial radicle of the tracheal trunk; thus also 
presenting a different relationship than in the ox and 
sheep. 
The tracheal trunk of the goat was formed by two 
radicles, as indicated above, each of them arising as ef­
ferents of both lateral and medial retropharyngeal Inn. It 
received efferent vessels of the cranial and middle deep 
cervical Inn., when they were present. The trunk joined the 
caudal deep cervical In. When two caudal deep cervical Inn. 
were present the lateral and medial radicle of the trunk, 
after uniting together, opened into the node of correspond­
ing side of the neck. 
The pterygoid and hvoid Inn. were absent, similar to 
the sheep. 
2. In the neck region the superficial cervical and 
the deep cervical Inn. were present. The latter 
consisted of the cranial, middle and caudal deep 
groups. 
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The superficial cervical In. was located at the same 
site as in the ox and sheep. Its afferent vessels came from 
the structures of the neck and cranial part of the thoracic 
wall caudally to the level of the tenth intercostal space. 
Its efferent vessel opened into the thoracic duct, external 
jugular or brachiocephalic veins. 
The cranial and middle deep cervical Inn, were in­
constant. They received the afferent vessels from their 
respective surrounding structures and their efferents 
joined the tracheal trunk or its lateral radicle. 
The caudal deep cervical In., usually one, was located 
on the ventral surface of the trachea in the caudal cervical 
region and received all lymph from the lymph nodes of the 
head and neck (except the superficial cervical). In one 
specimen two siAaller nodes were seen close to the manubrium 
sterni, and might be comparable to the cervicalis caudalis 
manubrii sterni In. of the ox (Baimi, 1912). 
The location of the costocervical In. agreed, in gen­
eral, with the ox and sheep. Its afferent vessels came 
from the surrounding structures of the node, and its ef­
ferent vessel joined the thoracic duct or the first rib 
axillary Inn. on the left. On the right it joined the 
cranial mediastinal Inn. or the cranial tracheobronchial 
In. 
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3. In the thoracic limb two groups of lymph nodes 
were constantly found# viz. the proper axillary In. 
and the first rib axillary Inn. 
The proper axillary In. was present in the same loca­
tion as in the ox and sheep. Its afferent vessels came from 
the deep and superficial structures on the medial side of 
the thoracic limb and partly from the cranioventral part of 
the thoracic wall. Its efferents joined the first rib axil-
larly Inn. 
The first rib axillary Inn, were located at variable 
places on the cranioventral part of the thorax, though the 
individual nodes were interconnected by lymph vessels with 
each other. Their afferents came from the cranioventral 
part of the thorax and efferents of the proper axillary In. 
Their efferents joined the thoracic duct or efferent of the 
superficial cervical In. of the respective side. 
The infraspinatus and cubital Inn, were absent. 
4. On the thoracic wall and within the thoracic 
cavity the following lymph nodes were constantly 
present: 
The intercostal Inn., located in several intercostal 
spaces, received the afferent vessels from the structures 
of the dorsal and lateral thoracic wall and their efferents 
joined the aortic thoracic or the cranial mediastinal Inn. 
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The aortic thoracic Inn, were located at the same site 
as in the ox and sheep. Their afferent vessels for a greater 
part resembled the ox, however, no afferents were seen coming 
from the liver in the goat. The efferents of the arotic 
thoracic Inn. joined the cranial or middle mediastinal Inn. 
The sternal In. was located in the first intercostal 
space at the cranial border of the transversus thoracis 
muscle. Its afferent vessels came from structures surround­
ing the sternum, and its efferents joined the caudal deep 
cervical In. or the superficial cervical In. 
The cranial mediastinal Inn, were located in the 
cranial mediastinum and received the afferent vessels from 
structures similar to the ox, however, none from the 
viscera. Their efferent vessels joined those of the 
costocervical In. 
The middle mediastinal Inn, were present on both sides 
of the thoracic cavity. Their afferents came from surround­
ing structures of the nodes. The efferents of the right 
and left middle mediastinal Inn. joined the cranial 
mediastinal Inn. of corresponding side. 
In most cases the caudal mediastinal In., usually 
single, received the afferent vessels partly re­
sembling the ox, though no afferents were seen coming from 
the peritoneum, liver, spleen, middle mediastinal and 
pulmonary Inn. in the goat. Its efferent opened into the 
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right middle mediastinal Inn. 
The cranial tracheobronchial In. was large and might 
extend caudally until the tracheal bifurcation. Its af­
ferent vessels came from the surrounding structures of the 
node and its efferent joined the cranial mediastinal Inn. 
The left t r acheobronchi al In., a single node in all 
specimens, was located at the same site as in the ox and 
sheep. Its afferent vessels mostly came from the surround­
ing structures and its efferents joined the cranial 
mediastinal Inn. 
Inconstantly, however, were found the right and mid­
dle tracheobronchial Inn. (i.e., 18.2 percent and 27.3 per­
cent, respectively), the pulmonary Inn. (18.2 percent) and 
the left pericardiac In. (27.3 percent). 
The right tracheobronchial In. received the afferent 
vessels from the thoracic viscera and its efferent joined 
the cranial tracheobronchial In. 
The middle tracheobronchial In. received the afferent 
vessels from the surrounding structures and its efferent 
joined the left tracheobronchial In. 
The pulmonary Inn, received the afferent vessels from 
the deep part of the lungs and their efferents joined the 
middle or left tracheobronchial In. in cases where the 
former was absent. 
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The left pericardiac In. received the afferent vessels 
from the left face of the pericardium/ and its efferent 
joined the cranial mediastinal Inn. 
The subrhomboid, right pericardiac and diaphragmatic 
Inn, were absent. 
The thoracic duct of the goat was found to be a single 
duct and opened into the external jugular vein or the bi-
jugular trunk. 
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